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Few names among German physicians are better known in 
this country than those of Liebermeister, Jiirgensen, and 
Enlenburg; it is therefore unnecessry to introduce them to 
English readers. But it may be stated that they are among 
the highest authorities in the eubjects on which they severally 
this volume. 

_ Liebermeister’s treatise deals with a subject of great thera= 

pestical importance and present interost, and one about which 
are not quite of the same mind. Antipyretic 


‘treatment, aud particularly the cold water form of it, bs its 
‘advocates and opponents. We, in this country, have been slow 
toadmit the value of the cold water treatment of fever. The 
became quickly convinced of its 

and the observations and writings of no one have 
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reproaches us. It so happens that quite recently—during last 
year—two important discussions have taken place on the cold 
water treatment, which enable us to ascertain the present 
opinion in England as to its value. The first occurred in the 
Medical Society of London on the reading of two papers by Dr. 
Coupland and Dr, Cayley. It extended over two nights, and 
was taken part in by several eminent London physicians ; and, 
with one exception, all of them declared their approval of this 
mode of treating fever in suitable cases and with certain 
restrictions. ‘The second discussion took place in the Thera~ 
peutical Section of the British Association at its meeting in 
Belfast, and the general opinion was again distinctly favourable 
to this form of treatment. Its value in the estimation of 
English physicians may therefore now be regarded a3 esta~ 
blished. Indeed, it would appear to be proved that whereas 
formerly in our hospitals the mortality from typhoid fever 
urder expectant treatment was about 16 per cent., it has now 


been reduced by the introduction of the cold water treatment: 
to 9 or 10 per cent. 

‘The works of Jiirgensen and Eulenburg call for no special 
comments. 

Tn translating this volume I have adhered closely to the 
original, in order the better to preserve the exact meuning of 
the authors. 


Any additions which I have made are placed within 
brackets. At the end of the volume is a short notice which I 
have appended on certain new antipyretic medicines. 

For the convenience of those who are not familiar with the 
‘metric system, I have, in each instance, when it appeared 
desirable, given the equivalent of the numbers in the English 
system. 

T have in a separate note acknowledged my obligations to 
Dr, Barclay J. Baron, of Clifton, for his valuable help. 


Marrsew Hay, 
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part of physicians to take up a question to appearance so purely 
as thie, and to canvas the older views on the sub- 
ject; yet, on the other hand, we have gradually come to know 
more and more of the dangers of fever, and to feel more and 
more convinced that the cases are numerous in which patients 
succumb to its effects alone. It is in consequence of our know- 
ledge of this that we have been led to look out, with more zeal 
than we previously did, for methods by which to counteract the 
fever itself and its accompanying effects, and to be able by 
the use of such methods to avert or remove its dangers. The 
perfection attained in the antipyretic methods of treatment has 
been in great part determined by the development of the 
theoretic views on the uature and dangers of fever; and even 
still the indications for the regulation of the antipyretic treat~ 
ment must be deduced from the dangers present in each 
individual ease, 
Since in every case of fever there is, cateris paribus, an 
intensification of gs process “id a 


pace with the waste, since, as experience 
the Bupeate, ee iy power of dig estion are 


Hecided step in fadyoase was ef 
treatment of cases of fever, w 
be paid to the waste induced by 


4 Tn the ddtroductory dlmmssion of the genes te ons ani 
‘of antipyredis I presume T ‘confine mynel 





and it is likewise observable in animals which have been killed 
by a sustained increase of the temperature artificially induced, 
‘The increase in the excretion of the urea, which appears as a 
consequence of any accession of temperature, whether caused 
hy fever or by artificial means, is to be referred mainly to this 


parenchymatous degeneration and the accompanying decom- 
position of nitrogenous compounds in the system, in which the 
nitrogenous part is oxidised into urea and then exereted, while 
that which is non-nitrogenous remains behind chiefly in the 
form of fat. 

Tn consequence of this parenchymatous degeneration there 
is, on the one hand, a diminution of the power of resistance in 
the tissue, so that, from causes that are prejudicial to but a 
comparatively small extent, serious derangements of the nutri- 
tion, or a complete breaking up of the vital powers (decubitus 
and the like), takes place ; and, on the other hand, there results 
a weakening of the function of the organ, or in particular eases 
its entire suspension. 

Among the functional disturbances which appear as a con- 
sequence of a rise in the temperature not the least. striking 
and important are those of the heart and brain, which, if they 
issue in paralysis in either case, necessarily cause death. 

The impairment of the function of the heart shows itself 
chiefly in the increased frequency of the contractions of that 
organ along with a gradual decrease of power. That the in- 
creased mte of the pulse, so far as it is due to the fever, isn 
consequence of a rise of the temperature we conclude from, 
among other things, a comparison of the height of the tempera- 
ture with the rate of the pulse at the same time. Such a com. 
parison shows that the rate of the pulse is on an average higher, 
the higher the temperature is. It is obvious, however, in cases 
of fever, as wellas in those in which there is no fever, that many 
other special circumstances may affect the frequency of the 
contractions of the heart; and that, therefore, law holds 
good only cateris paribus, and becomes quite apparent only 
when the statistics of a large number of cases are examined, 
‘The excessive action of a high temperature on the heart, such 
‘as in the ond issues in paralysis of that orgon, shows itself 
especially in an unusual increase of the pulse rate, along with 
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heart paralysia. This agrees with other experiences, which 
likewise show that a temporary suspension of the function of 
the cerebrum is much less dangerous than a suspension of the 
function of the heart. 

‘The more these views on the relation of the individual 
symptoms of fever to one another, and on the pre-eminent im- 
portance of the increase of the temperature—such ag were ad- 
vanced by me many years ago'—find acceptance, the more in- 
finence they must have in determining the theoretical principles 
adopted in the treatment: of fever. What some of the older 
physicians by a fortunate presentiment conjectured, and were 
even able to verify more or less by direct experience, follows, 
according to this view, as a self-evident inference from our 
theoretical knowledge. As soon as we know that in numerous 
casos of fever the greatest danger is to be apprehended if 
the temperature of the body continues high for any length of 
time, and that in many cases the increased temperature is the 
direct or indirect cause of death, it follows necessarily that the 
essential point in the treatment is to lower the temperature of 
the body and keep the patient cool. 

Antipyretic methods of treatment embrace all those thera- 
peutic mensures by which the temperature of the body, when 
increased by fever, may: be lowered. ‘Those measures are ex- 
tremely varied in their nature, and may, from « theoretic point 
of view, as Galen® long ago. pointed out, be divided into two 
groups. There are measures by the application of which a 
great deal of hent is abstracted from the body, and its tempera- 
ture is directly lessened, These, since they are directed against 
theresnlt of the fever—namely, the increased temperature—may 
be distinguished from antipyresis proper, and classed together 
as antithermic methods. ‘There are other measures also by 
which the temperature of the body may be lowered—namely, 
by diminishing the production of the heat. And, strictly 
speaking, these are the only true antipyretic methods, Re- 


* Dontache Klinih, 1869,No,40; Deutsches Archie fir Rintwohe Medioin, 
tol 180, pp. 208, 401.545 

medenili, x10; ed. Kilhn, © p TOT sq. See also Van Hotmant, 

Thectetus co Febribns, chop, 1. 185 Virchow, Handbuch der spec. , 

#. Therapie, Erlanger, 1864, vol. i, pe, 
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CHAPTER 1. 


THE REDUCTION OF TEMPERATURE BY THE 
ABSTRACTION OF HEAT. 


Bivnooraraen, 


‘Guleni Methodus medendi,’ ed. Kiihn, x—Jomes Currie: ‘On tho 
Action cf Cold and Warm Water in the Treatment of Fever and other 
Diseases’ Translated into German by Oh, F, Michnelia, 2nd edit. Leipzig, 
1801.—Id.: 2nd vol, translated by F, H, Hegewisch, Leipaig, 1707.— 
¥, Horn: ‘ Erfahrungen iiber die Heilang des ansteckenden Nerven- und 
Lawurethflebers;' 2nd edit. Berlin, 1814.—' Ueber die itusserliche Anwen- 
dung dos kalton Wassors in hitsigen Fiebern.’ ‘Three Prize Exsays by 
A, Frilich, J, J. Rouss, J, A. Pitschaft, Supplement to « Hufeland's Journal 
der praktischen Heilkunde,’ 1822.—A, Fvblich: ‘Grindliche Darstellung 
des Heilyorfuhrens in entziindlichen Fiebern Uberhaupt, und inebesondere 
‘im Scharlache, mittelat der Anweadang des louwarmen, kiihlen und kalteo 
‘Wasser, durch Waschungen, Bilder und Uebsrgiewamgen.’ Vienna, 1824. 
—L. W. Mouthnor: ‘Die Heillerifte des kalten Wasscrsteahls’ Vienna, 

1637,—E, Hallinan ‘ Ueber vine xweckmissige Behandlung des Typhus: 
vin Beitrag i ‘ 
Berlin, 1844,—E. Brand: ‘Die Hydrotheraple des Typhus.’ Stettin, 1861. 
=I: ‘Zur Hydrothorapie des Typh wottln, 1802,—Id.: ‘Die Hoilung 
des ‘Typhus.’ Berlin, 168—Id,: ‘Die Wasorbebandlung dor typhisan 
Fieber (Abdominal- und Plocityphus),’ 2nd edit, Titbingen, 1877.—B, 
Rajon: ‘De Hydrotherspia Typhi Abdominalis’ Diwert. Kilite, 1864, 
(Investigations from the Clinic of Bartols.}—Bartela: * Pathologische 
Vatorsuchangen; Greifewalder medicinische Beitrage, vol. iii, part 1, 1804. 
—Hd.: ‘Ueber die Behandlung fleberbatter Yerantieltarustiin mit metho- 
dischen Wirmoentichungen’ (communicated to tho Vorvin Schleewig- 
Holsteinischer Acrate), part i, p, 20. Kiel, 1808, (Thie is the substance 
‘of a lecture delivered before the Naturforscherversammlung at Hanover in 
4S65,)—Th, Jurgensen: ‘Klinieehe Studion iber die Bebandlung des 
‘Abdoninaltyphus mittelst des kalten Wassers.' Lelpaig, 1860,—F. Mosler: 
*Eefalrungen iiber die Behandlung des Typhus exanthemati Grwifs- 
wold, 1808,—O. Licbormeister ond KE. Hogenbach, from the Medical Chinie 
at Busel: ‘Beobachtungen und Versuche iiber dic Anwendung des kulten 
‘Wassers in fioborhafton Keankheiten’ Leipzig, 1868—H, Ziomssen and 
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among people in good health. Yet during all this time there 
were not wanting individuals who recommended cold water as 
a remery, in the form of draughts as well as of external applica~ 
tions, against the most, diverse diseasos ; and individuals among 
physicians and the laity seem to have made use of it on an 
extensive seale, Towards the end of the seventeenth century 
especially many began to look upon cold water ax an important 
dietetic means and remedy,und to recommend the internal and 
external use of it to people in good health, as well as to those 
suffering from complaints of the most various kinds, often, 
indeed, in terme as if it were regarded aga sort of panacea for 
every possible disease and infirmity, such as phthisis and dropsy, 
diamhen and constipation, emaciation und obesity, heat and 
cold. ‘The writings of that period,’ notwithstanding all their 
extravagancies and their numerous critical defects, especially 
in regard to the considerations which might be adduced in 
favour of water, nevertheless had this great merit, that they 
lessened the dread with which cold water was regarded by phy- 
sicinns and the public, promoted its employment internally as 
well as externally among both sick and healthy, and prepared 
the public mind for subsequent developments. Floyer (1649- 
1714) wns the principal advocate in England for the use of 
cold water; in Germany, Siegemund Hahn? of Schweidnite 
(1662-1742), and his two sons, Gottfried (1694-1753) and 
Johann Siegemund Hahn (1696-1773), employed cold water 
internally and externally in health as well as sickness, as 
also in cases of fever in the form of frequently repeated cold 
spongings. The work of Johann S. Hahn on the subject is the 
one most familiarly known? It has been reproduced again 
and again, and had even in the present century a great in= 
fluence on the development of *hydropathy’ as advocated by 
Priessnitz. The ‘water doctors’ ( Wasxerdirste) used to name 
him the Water Generalissimo (Wassergeneralissimus), and 


1 +The true panacea i# in the powor and action of simple water, which 
not only prevents but also cures neatly every diseaso' (C, ¥, Sohwertner'e 
Sanmalons, 6 parts, Leipaig, 1737-1744), 

(iv) retur renovate, jam recvota, Schweidnite, 173% 

* Cuterricht com Krafft wad Warokung des friachen Wasnert. Schweidle 

tits, 1748. Next edition, Hroslan and Leipaig, 1743, 
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referred to were written, to the first of which the prize was 
awarded. 


But the impulse which Currie had given was not of lasting 
effect. His method gradually fell out of use, and was in the 
end almost forgotten. What materially contributed to this re= 
sult was the circumstance that a kind of water treatment had 
come into vogue under the advocacy of Priessnitz, which affiliated 
itself in a way to the period before Currie, but less to what was 
excellent in it than to its exerescences and abuees. In this 
system there was no room for a rational treatment of fever by 
hent-abstractive methods; people, although they regarded cold 
water a3 a panacea for all ailments, known and unknown alike, 
yet seldom ventured on the cold water treatment in cases of 
fever ; and, if they ever in exceptional cases did so, the accounts 
of the results are such as to show at the very first glance that 
they are not to be relied upon. It is not surprising that in 
these circumstances many a physician who had till that time 
indulged in the use of water in « rational way should have given 
up the practice in disgust. ‘Nowadays,’ writes Mauthner in 
1836, ‘body and spirit are being flooded with water ; water has 
become a universal remedy; every creature washes, bathes— 
writes; one-half of literature floats in water.’ And Schlechta, 
one of the more thoughtful defenders of hydrotherapeutics, eays 
of the period, *Thus arose that non-professional literature, 
which reached a climax between the years 1836 and 1840, 
whose specific aim was the removal of sundry complaints by 
means of the water treatment, but whose characteristic feature 
was an extremely unscientific, irrational mode of proceeding, 
an increasing lnudation of water as a universal remedy, a use- 
Jess aceumulation of half-fallacious und falacly apprehended and 
half-true accounts of cases of disease, along with a perfect 
arsenal of abusive epithets directed against the despisers of the 
new method, to which class the physicians chiefly belonged? 
Still even this mode of proceeding was not without its good 
effect. It accustomed the public more than they had yet been 
to the idea that cold water was one of the most powerful of 
therapeutic agents, and go facilitated the adoption at a later 
date of an intelligent cold water treatment, 


* Prager Vierteljahrschrift, vol, xvi. p. 78, 1817. 
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prevailed in medical circles, And yet the work is not altogether 
free from prejudices that rather surprise us, and the fanaticiam 
of subjective conviction not unfrequently takes the place of 
objective presentation and criticism of the facts. And this 
latter circumstance is, I believe, the chief consideration whieh 
explains how it happened that the experiences he communi- 
cated did not induce that conviction which was so much to have 
beon desired. The work which appeared in 1877, and which 
professes to be a second edition of the first, while it exhibits a 
commendable endeavour after greater objectivity of statement, 
is still very deficient: in criticism. ‘The great merit. of Brind 
is this, that he applied the cold water treatment with energy 
to numerons cases of typhus at a time when no other physician 
ventured to do so, and that he was the means of exciting others 
to the methodical investigation of the subject, It is more 

‘ly to the stimaluscommunieated by him that we owe 
the experiments of the Kiel obiierver, which have opened a now 
¢m in hydrotherapenties. 

It was because in the first instance I was urged to it by the 
example of Niemeyer, and because in the next place, in conse- 
quence of observations I made on the injurious action of an 
increase in the temperature of the body, and of investigations 
on the immediate effect of the abstraction of heat, IT became 
still further convinced of the suitability of the method, that 
ever since the year 1859, in all serious cases of enteric fever 
that have come under my treatment, in which there did not 
happen to be special contra-indications, I have myself regularly 
adopted temperature-reducing measures, such as cold affusions, 
cold packs, and cold baths. The results obtained from many 
hundreds of cases prior to 1866 must, as compared with those 
under the ordinary treatment, be characterised ¢ 
favourable; but they were up to that time not satis! 
the Sbibety: which was to remove the danger of the 
the temperature by applications that would lower the tempera 
ture, was only partially attained. Till the appearance of the 
work of Jiirgensen I ventured ax 2 rule to recommend baths only 
once a day, and it was with no small hesitation that I occasion~ 
ally prescribed more frequent recourse to them. 

‘The observations of Bartels and Jiirgensen, which ennb 
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But if the matter were actually us simple us it was at one 
time almost universally believed to be, and us individuals per- 
haps still fancy, it would be plainly incomprehensible how it 
happened that the cold water treatment of fever, which was 
occusionally resorted to even by the physicians of a by-gone 
age, should ever have fallen into disuse, and that the universal 
adaption of it in our time should still here and there encounter 


ion. 

‘The living human body behaves differently under an attempt 
to artificially cool it than would a mass of matter without life. 
Aman in health possessce the capability of regulating the heat 
of hia body, and of maintaining ite temperature steadily, in 
spite of changes, ata definite height. This adjustment of the 
temperature is managed on the one hand by regulating the loss 
of heat, If the external physical conditions render the giving 
off of heat difficalt—as, for instance, under a relatively high 
temperature of the surrounding air—the result we witness is 
a relaxation of the skin anda dilatation of the cutaneous versels, 
so that the greatest possible quantity of blood is transferred 
from the interior to the surface of the body, snes it is exposed 
to the cold; and, as a further result, there 


an increase of the loss of heat by evaporation. 

the case if external circumstances raise the quantity of heat 
evolved above the usual amount, as, for instance, i ‘in a relatively 
cold atmosphere ; in that case the skin contracts, and also the 
vessels at the periphery—the skin becomes 

off is not eo great as it would be were the exter 

different. The lous of heat is likewise 


through the cutaneous apparatus, 
But the regulation of the loss of heat would 
to maintain an approximately constant temperat 


arrangements, the loss of heat is considerably y above the usual 
quantity; such is the caso especially in the cold bath, or under 
other powerful heat-abstractive appliances, But even in that 
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docs not immediately take place ; under certain cireamstances, 
exactly as in the case of a healthy subject, we observe at first a 
trifling rise rather; the processes of oxidation become more 
active in proportion, so that, in spite of the increased loss of 
heat. the temperature of the hody is kept constant. 

It is im this regulating of the production of heat according to 
its loss, which takes place im fever just as in health, that the 
real obstacle to the lowering of the temperature of the patient: 
lies, The question arises: Can this obstruction be over- 
come? We have been tanght long ago by experience that it: 
is possible, but at the same time that mild measures are not 

* enough to secure it, 

If the process of heat abstraction is very active, if, for in- 
stance, during a certain space of time, six times the quantity 
of heat is withdrawn from the body that it would lose in the 
sume time in ordinary cireumstances, the regulation of the pro- 
duction of heat becomes after a while inadequate, and the 
temperature of the body begins actually to fall. ‘Thus, in 
health, the regulation of the body heat may be overcome by 
an excessive abstraction of it; and it is exactly eo in fever: 
perhaps with this distinetion, that in fever the means for the 
regulation are not quite so effective as in health, and hence 
the resistance to the cooling is on the whole somewhat loss 
energetic. Yet even in feve is ee when the heat-ab- 
stractive process is powerful that ible effect is to 
be noticed on the temperature of the body. 

One other cireumstance contributes possible cooling 
of the body. Observation shows nt chane abstraction 
of heat has taken effect, there i 
lowering of the temperature of th 
to the immediate effect of the heat 
action is accounted for, at least in part, | 
the abstraction of the heat, even when the 


slightly lowered, that. of the A 
reduced; and that now, after the ces 
of the heat abstraction ccages, a 
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great withdrawal of heat, usually soon rises again, and in other 
respects the condition of the patient, which usually shows signs 
of apparent improvement after the operation, soon becomes 
worse again. In generdl,a rising in the temperature again 
follows, and the more quickly doce the temperature rise the 
eeverer the caso is, and the more obstinate the fever ; so that it 
is just in those cases in which the necessity for hent abstraction 
is most strongly indicated, that its effect is of the shortest 
Alumtion. Now Currie, in fact, taught us long ago that the cold 
ath must ‘be as often repeated as the returning rise of the 
temperature necessitates: that it is sometimes necessary to em= 
ploy it 10, even 12, times in the 24 hours (loc. cit. vol. i, p.53) ; 
that he had employed affusions among other eases even on his 
own children, who were suffering from severe scarlatina, in the 
case of one of them 14 times, and in the case of the other 12 
times during 32 hours (loc, cit. p. 63); but these experiments 
did not receive the attention they deserved. Not till the obser~ 
vations at Kiel were published by Jiirgensen (loc. cit.) did we 
feel sntisfied that baths relly cold might be used withont any 
risk for most patients, as often ns they were neccesary, ic. a8 
often as the internal temperature rose again above a certain 
‘Vimit. Tt bas everywhere been proved that the great results of 
the cold water treatment are reached only by a steady control of 
the temperature of the patient, and by the application of 
affective heat-abstractive mearures aa often as may be neces- 
sary to attain the desired object, In what form in individual 
euses the indications for the abstraction of heat are presented, 
and from what special point of view the sphere and aim of the 
cold water treatment are to be formulated, will be examined 
in detail farther on (Chap. IV.) 


cool and cold full baths, balf-bat : ; 
cold spongings, cushions containing cold water, or dg or 
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‘we must first of all have a standard by which to measure the 
amount of the action. Since the purpose of the abstraction of 
heat is the lowering of the temperature of the body, we must in 
general pronounce that heat-abstractive process to be the most 
effective by which the temperature of the body ix most reduced. 
But now it seems that under the same process the resultant 
lowering of the temperature may vary very considerably, and 
that not only in different individuals, but even in the same 
individual at different times, 

‘This diversity of effect. was remarked by the first. observers 
who made regular determinations of temperature (e.g. Brand, 
loc, cit. 1861, p. 105). We are ableto specify many of the cir 
cumstances on which this diversity depends, and shall, further 
on, have to speak in detail of some of those which are of special 
practical importance. We must, for instance, take into account 
the volume of the body, the relation of this to the superficial 
area of it, the thickness, too, of the subcutaneous fatty tissue, 
the activity of the circulation, and many other individual cir- 
cumstances. But even in the same individual the temperature 


of the body behaves itself very differently after an equal ab- 
straction of heat at different times; and indeed the state for the 
time of the production of the heat and its regulation has often a 
more important influence on the extent of the reduction of the 
quantity of the heat withdrawn. If, for 

when the temperature 

the tempern- 


tendency to rise at the time wh mn the 
the effect may, measured 

thorough abstraction of thi 

negative. Moreover, 

after the withdrawal 
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is effected on an average by the withdrawal of heat, will be alao 
taken into account in the determination of the extent of action 
of a heat~abstractive process. 


Fuut Barns. 


The most effective method, and the one most commonly 
adopted in recent times, of withdrawing heat, consists in the 
use of the cold bath. The abstraction of heat effected by this 
means is in general larger, the lower the temperature of the 
water in the bath is, and the longer the patient remains in it. 

An approximate idea of how much the extent of the action 
of the bath is dependent on its temperature and its duration 
is given in the following table, in whi 
tions made on four fever patienta, there is tabulated the quan- 
tity of calorie which was abstracted from the body of each 
patient by baths of different temperature, after 5, 10, 15, &e., 
minutes. ‘The first of the patients mentioned was suffering 
from acute croupous pneumonia, the rest from enteric fever. 


1. Table showing the Kvtent of Action (‘Wirkungagrivee’) of the Cold Bath 
Patient, 
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tainly secured by lowering its temperature than by prolonging 
its duration. And vice veram, if we wish to lessen the shock in 
the case of a patient for whom a bath of 14° C. (59° F.) seems 
too strong, the action of the bath is less injurious if we reduce 
the duration of it than if we use a higher temperature. 

From what we have so far adduced, it follows that we are 
correct only to a very limited extent, if we think tbat we can by 
means of tepid baths—if we only allow the patient to remain in 
them fora longer time—aceomplish the same effect as by means 
of cold baths. The extent of the action of a bath decreases 
with a higher temperature of the water so quickly that the 
action of a tepid bath as yet. can scarcely be compared with that, 
ofacold one, Ouly in the case of little children, in whom the 
surface of the body is very large as compared with the volume 
of it, can an adequate lowering of the temperature of the body 
ever be reached by means of moderately cold baths. In other 
respects, children are affected by the abstraction of heat in the 
same manner ax adults; they bear it equally well; and, guided 
by the same indications for its need, we need not hesitate to 
resort to its employment. 

‘The distinction between the extent of action of cold and 
of tepid baths becomes especially clear if, besides the amount 
of the heat abstraction, we take account also of the time that is 
necessary to effect this. A certain amount of heat is evolved 
by the patient in ordinary circumstances when he lies in 
bed, and the action of the cold bath depends essentially on this, 
that the quantity of heat evolved is raised above that which 
normally takes place. I ‘eall that quantity of heat the ‘net 
effect” (Cutznfeet) of the cold bath, by which the quantity of 
heat abstracted by the bath exeeeds that which is normally 
evolved by the bedy. The number for the net effect is obtained 

ind to be given off 
during the baths that which would have been given off withont 
tho bath in the same time. In the following table the approxi- 
mate value of the net effect for the above-mentioned experi- 
ments is given. It appears still more clearly from this table 
how much the action of the colder exceeds of the warmer 
bath, and that even a long-continued tepid bath cannot have 
the same effect asa cold bath of short duration, 
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gradually and intermittently, tolerably cold water, which is best 
done by means of a tube opening deep under the surface of the 
water, until the temperature of the bath is, after from 10 to 15 
minutes, lowered to about 20°C. (68° F.) A lower tempeni- 
ture is seldom necessary, On the whole, the patient remains 
from about 20 to 30 minutes in the bath, thnt is, till, in spite of 
the rubbing, and in spite of the friction of the water, severe 
shivering or chattering of the teeth begins. Then the patient 
must be quickly removed into a bed previously warmed, and 
be well covered’ (Ziemssen and Immermann, loc. cit. 1870, 
p. 2). 

‘These baths are more agreeable to many patients than those 
that are cold from the first. The somewhut greater trouble 
connected with them interferes with their introduction into 
pnitice. Yet this objection is in private practice easily over= 
come, if there is only one patient to be treated, and sufficient: 
help can be got. And even in large hospitals, with numerous 
fever patients to be treated at the same time, the process, pro- 
vided the water arrangements are suitable, is not too difficult 
to carry out. Finally, there are cases in which this mode of 
heat abstraction is the only one applicable—for instance, where 
acertain degree of fecbleness of the heart exists, and where, 
perhaps, there co-exist a low temperature of the periphery aud a 
higher temperature of the interior of the body. Should we have 
recourse in such cases to heut abstraction, it can be effectually 
accomplished, and at the same time without risk, if the patient 
is placed in a warm bath, and then, only afte e time has 
elapsed, subjected to gradual cooling. r, these baths are 
to be recommended in the case of all individuals who are much 
enfeebled, and for those who are sensitive, or afraid of cold 
water, 

‘The extent of action of a gradually led bath does not 
readily admit of being determined ealorirn 
buble that Ziemssen's 's estimate—that the e 


duration—-pretty nearly amet to the actual fact. With 
this result alo agree the observations made on the dneciea 
the temperature of the body after such baths. This d 
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‘The temperature of the body was estimated in the axilla, 
and the lowost reliable estimation of the temperature after 
the affusion was that which was recorded. The 
water used for the affusion is given in litres, te gat 
body in kilogrimmes. 

If we compare these results with those which were otaina 

~ by means of cold baths, it will appear that cold 
much lesa effective in reducing ‘he heat of the body than. full 
baths of like temperature and duration. 

Thia result does not altogether correspond with prevailing 
ideas. Weare accustomed to regard the cold affusion, since of all 
heat-abstractive methods it produces the greatest shock, as being 
also the moat cffective. And I myself shared in this opinion up 
to the close of these investigations, Closer reflection, indeed, 
must have led a priori to another result; for, in the case of 
the affusion, the contact of the surface of the body with the 
heatabstracting medium is less complete and constant than in 
a bath. 

In order, however, to estimate the vale of the affusion many 
other considerations must be taken into account. Inall circum~ 
stances a cold affusion creates the impression of being a heroic 
remedy. To the patient's friends it seems a severe measure, 
justified solely by the conviction of its absolute necessity as 
enforced by the authority of the phy To the patient it 
is in the highest degree unp! © > not, perfect con- 
trol of himself he struggles often ¥ 


better after the affusion, have often Espo in answer to my 
inquiry, that they would willingly submit again to this treat- 
ment if it were absolutely necessary, | 


temypx 
agreeable; and all patients, I am perauad 
choice, would much rather consent to a frequent 
baths than affusions. In fine, 
cold bath may be prolonged for 
uneasiness, while for the affusions 5 minutes’ ion is quite: 
long enough, it is clear that, as regards the heat-abstracting 
effect, the affusions accomplish much less than the b 








Smt ota has atielition ‘cba ceateahedasiiie 
same time, or chiefly, Suited the pent In dents reselys 
“the bene of the adusion, i raised with the 
of the upper ast HE the bodjialioys tha vorlass 05a wotses 
tn ineiy arth asi ngs ni the 
warm water up to the neck, Except the faradisation of the 
phrenie nerves, I know no means of stimulating the respiration, 
so effectively. Where, for instance in serious cases of poison- 
ing with carbon monoxide, it is necessary to employ such an 
operation for a longer time, the temperature of the bath must 
be kept up, at perhaps 35” OC. (95° F.), by repeatedly drawing 
off a portion of the water in the bath, and pouring in warm 
water. This is quite practicable even in private practice. Thus, 
for example, in a very severe case of poisoning with morphia— 
that of a student of medicine—after previous faradisation of 
the phrenic nerves I continued, as described, the affusions in 
the warm bath for more than 6 hours, The patient remained 
all this time im the bath, and, as often as the very slow respira- 
tion became insufficient, had his head, breast,and back drenched, 


about every 10 or 15 minutes, with two or three litres af cold 
water; the effect every time was surprising. The case terminated 
favourably. 


Tue Conv Pack. 


A method of heat abstraction which, urged to it chiefly by 
amy superior at that time, Professor Niemeyer, Tin former years 
frequently employed in preference to every. other, and which 
recommends itself particularly because it is attended with only 
very slight discomfort, to the patient, consists in cold wrappings 
or packings. A lange linen sheet, generally doubled, or even 
four-ply, is soaked with cold water, well wrung out, and then 
spread upon a woollen blanket. The patient, stripped naked, 
is put first, into the wet cloth, and then tucked into the blanket. 
It is desirable to make the wet sheet extend down only from 
the neck toa little beyond the knees, so that only the dry 
blanket is wrapped round the fect. Meanwhile a second pack- 
ing is prepared on a second bed close at hand, or on a mattrese 
laid on the floor. After about 10 minutes, in the later pack= 
‘ings after from 15 to 20 minutes, the patient is taken out 
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accomplished with cold baths; and because, on the other, 
when the patients requiring such treatment are numerous, the 
staff of nurses would not be sufficient, while cold baths in a 
well-constructed hospital are attended with little trouble, and 
do not consume much time, 

Where an effective abstraction of heat is indieated, T there~ 
fore consider the cold pack the proper method, if the external 
circumstances or the condition of the patient render the appli- 
cation of the cold bath very difficult, or contm-indicate its em- 
ployment. It may the more readily be substituted for the cold 
hath, the less the volume of the body of the patient happens to 
be. For children particularly, if repented often enough, the 
cold pack is perfectly sufficient. 

Ziemssen and Immermann have laid down the following 
proportion as an approximative formula for the comparative 
effectiveness of the heat-abstractive methods :— 


A: P;G;C=1: i. 


in which A denotes the net effect of a affusion ; P that of 

a series of about four packings, quickly eeding one another; 

G that of a gradually cooled batk that of w cold bath 
(loc. cit. p. 117). 

‘This estimate of the extent of the off lly derived 

7 body, coincides ap- 


duration of its spat. 
nary cold bath is by far 
method, To thie the gra¢ 


is then kept in the bath for some tim longer, 
of a ordinary cold bath may be reached. 
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pee He a GN from the internal organs by means of 
cold drinks, the ewillowing of ice, by cold clysters, and the 
like, produces a lowering in the temperature of the body almost 
as much as corresponds to the quantity of heat necessary for 
the calefaction of that which has been swallowed or injected. 
Although the general effect of such heat abstractors, in so far 
a8 moderate quantities of them are introduced, is not of any 
great consequence, yet they have this advantage, that in such 
cases a regulative rise of the production of beat does not take 
place, so that consequently the whole result. of the heat abe 
straction takes effect as a pure loss of heat. A frequent repe= 
tition of them, so far as they do not cause inconvenience to the 
pationt, is on that account strongly recommended. 


INFLUENCE OF THE PERIOD oF THR Day. 
Ta a previous part of this work (p, 24) several factors 


have been referred to as co-operati individual cases of 
heat abstraction in determining the resultant awe ing of the 
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in the clinie of Lindwurm at Munich, and in which nearly two 
thousand separate observations on typhoid patients were in- 
cluded, refer only to the time of the day between 8 in the 
morning and 8 in the evening. During this time determina~ 
tions of temperature were made every two hours, and each 
time, if the temperature showed the corresponding height, a bath 
was given. The comparison of the determination of tempe- 
rature following the bath with that preceding it gave approxi- 
mately a standard by which to measure the effect of the bath. 
Tt was found that at 10 in the forenvon, and at 2 and 4 in the 
afternoon, the action of the bath was on the average weaker 
than at other hours. Upon the action of baths employed 
during the night no observations were taken. 

Towards the investigation of the question respecting the 
influence of the time of day upon the object of the bath, and 
especially the possible differences t 
night, Imay avail myself 


eventually baths introduced ‘at night as « well ng by day. 
wt id histories of the 
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coeding, odd hour, 6,356 separate observations from 1868 
to 1871, and which had been made on 199 patients suffering 
from enteric fever, were employed. If we take into account 
the reduction of temperatore which is chserved about two hours 
after the bath, we obtain for the baths employed at-the different 
hours of the day the following average estimates >— 
Time of Niet. wuidaay. ‘eventing. 
thehath: 1 3 5 7 89 MU L 8 6 T ® 1 
OSL O58 OF8 O65 OZ O20 O20 OBS O97 O40 OD ODS 
From the observations taken collectively, there results as the 
average a lowering of the temperature to the extent of 0°37° C. 
(0-67° F.) It appeara that between 7 in the evening and 7 in 
the morning the action is greater than this mean estimate, and 
that, on the other hand, between 9 in the morning and 6 in the 
afternoon the action remains under the mean estimate. On an 
therefore, the baths have a greater action during the 
night than by day. > 
There is, however, one more circumstance to be taken into 
account, Which may possibly an influence on the result. 


“In many of the cases experimented upon quinine had been at 
times given in eae doses, and since the dose of quinine had 
i hours of the 

/ nabural to suppose 


4,708 observations Q 
the average valuc:— 


‘Thue of Rieht. 
thetath: 2 8 
Ob 05) 
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by a certain amonot, must appear lessened during the day by « 
certain amount. The question now arises: Does a difference in 
the nction of the bath remain when we eliminate the spon- 
tancous daily variations of the temperature of the body ? 

In order to answer this question we must find ont how much 
on the average the temperature of patients suffering from 
enteric fever inclines spontaneously to rise or fall, as the case 
may be, within two hours at the different periods of the day. 
We do not as yet possess any absolutely accurate investigations 
on this point which yield data adequate to a statistic state- 
ment of results, With a view to obtain a provisional basis I 
haye arranged in a statistical form 626 observations of my own, 
all of which refer to severe cases of enteric fover at the height 
of the disease, and on days in which no medicines were being 
administered ; and I have added 207 observations besides, taken 
from various papers which chanced to fall into my hands. The 
following comparison of the mean value obtained, supplies to 
some extent the elements for the construction of the mean 
daily curve in the case of one euffering from enteric fever, while 
it shows how much on the averige the temperature naturally 
rises or falls during any two successive hours at different times 
of the day:— tha 


= 


DR 
+00 4017 40°08 


for the latter the followin, 

Time of edt 

thetathh 1 3 6 7 9 
OH OH 038 045. O 
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2,784 on female patients. These give for the different periods 
of the day the following mean values :— 

‘Timo of Nixbt. Midday, Rewoing. 

theath: 2 3 6 7 9 W 1 8 8 F 9 
Males: 0°50 055 069 O72 096 025 026 045 O31 035 090 O50 
Fonules 042 O48 O41 O45 026 O14 O15 O14 O82 O8T OS O87 


With only one exception the action of the bath at all hours 
of the day appears greater in the case of males than of females, 
‘The average of all the observations amounts for the males to 
040°C, (0°72° F.), and for the females to 028°C. (05° F.) This 
corresponds entirely with that of the observations of Leichten= 
stern (loc. cit. p, 51 et seq.) and, as regards the explanation 
too, we agree with this observer when he azsumes that in the 
female the interior of the body is somewhat better protected 
against a lowering of the temperature in consequence of the 
usually greater development of subcutaneous fatty tissue. In 
the case of pneumonia, also, the action of the bath is somewhat 
greater on the average on males than on feralea, Tho average 
of all the observations amounts in males to 0-27" C. (049° F.), 


and in females to O-19° C (0*34° F.) 
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‘or else to employ those which are les uncomfortable in the first 
moment of their action, viz. gradually cooled baths. On the 
other band, it has not unfrequently happened to me that patients 
who had already had experience of the beneficial action of the 
bath on their general condition, or expected from its more 
frequent repetition a quicker or more certain reeovery, have 
begged me to consent to a repetition of the baths, even ut times 
when there were as yet no indications requiring their adoption. 
It must be mentioned that the greater number of patients, 
after being some time accustomed to them, bear the baths 
more easily than at first, provided they have not to be too fre- 
quently repeated. We need not hesitate, therefore, as a rule 
to prescribe in course of time baths that are somewhat colder. 
With certain patients the feeling of intense cold and the 
shivering after the bath continue longer than usual, and in 
these cases it is advisable to moderate the duration and the 
number of the baths as much as possible. In certain circum= 
stances we may feel forced on thnt account to suspend the use 
of them. 

‘The superficial arteries suffer very Brent eontraction under 


the influence of the cold, and in con: ‘this the rmdial 
mal 


ment consists in h 
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pens with the other symptoms which together constitute the 
clinical picture.of the typhoid condition (typhdsen Zustancdes). 
‘The excessive dryness of the tongue und lips, the thick coating 
on these parts, a8 also on the teeth and gums, for most part do 
not appear at all if the case is treated earlier ; and if these 
symptoms have alrendy manifested themselves before the 
Pe isch coded nila teestaotal they: bemosis less marked from 
day to day, A radical improvement appears in the generml 
condition too, and the patient himself has usually the feeling 
that he is recovering. It is only with the return of conscious~ 
ness, however, that many patients first become fully aware of 
their illness and its accompanying pains; and, on the whole, it: 
is certainly not to be denied that a patient who goes through 
a severe attack of enteric fever in a soporific state without treat~ 
ment, or who even dies in consequence, experionces much lesa 
pain snd discomfort than a patient who by means of heat ab- 
stractions has been brought successfully through the critieal 
weeks of the disease, Tt scarcely ever happens that the patient 
passes his stools or urine involuntarily, and this very cireum- 
stance not a little reconciles those in attendance to the greater 
demands which are made on them by being obliged to take the 
temperature so frequently, and the attention they have to be- 
stow on the baths. The favourable action of the treatment, 
which can be seen at a glance, contributes still more to the 
pleasure which they feel in their work, even although the 
greatest exertions have to be undergone by them in carrying it 
out. 

‘The remark has been often made tha‘ a sick ward in which 
numerous severe cases of fever are being treated by the 
methods of hext abstraction produces a very different: impres- 
sion from one in which this antipyretic treatment is not 
adopted. Instead of patients in a state of severe prostration, 
apathy, somnolence, or delirium, who are fast sinking and pass 
‘urine and fmces involuntarily, there arc, asa rule, only patients 
in a state of porfect consciousness, who give a correct answer 
when spoken to and interrogated, and in whom any derange- 
ment. of consciousness there nay happen to be is so inconsider= 
able that it can only be detected by close scrutiny of their 
psychical condition, 
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the circulation and the consequent notrition of the tissues 
become at the same time deficient. ATL these serious conse~ 
quences of the rise of temperature, which in individual cases 
so often cause the death of the patient, occur less frequently 
under the cold water treatment; and this explains how it 
happens that under it the complications and sequel are actually 
less frequent, and that ulso the convalescence is on the average 
more rapid. 

Some more particulars may be introduced here, and espe= 
cully some statistical data in regard to the frequency of cer 
tain complications and seqwele in enteric fever, as observed in 
the hospital at Bale, both before and after the introduction of 
the cold water treatment systematically applied. In these data 
T notice especially that, among the cases after the introduction 
of this method of treatment, not only those are recorded in 
which it was actually carried out, but also those in which, from 
some reason or other, it was not gone through with, or which 
came under treatment with their respective complications, 1 
remark also, that with the introduction of the cold water treat- 
ment the history of the cases was more fully kept than before, 
so that accidental non-observance of a complication is more 
likely to have occurred before this treatment was introduced 
than after it. Otherwise, such statistics as these, which do not 
take much account, of the individual cases, or make an accurate 


any measure of clearness. 
Tt was at one time a matter of apprehension with some, as 
it not unfrequently still 
cold bath should encourag: 
respiratory organs, And 
through the influence o| 
T believe, through the 
less violent coughing is induced. ‘This happens especially 
patients who are suffering from catarrh of the 
sages. These spasms of cough dono harm, and 
material discomfort with them ; and, in particu 
collapse of the lower portion of the lung 
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quickened respiration may even chance to be of serrice. Mure- 
over, the bath does not tend to increase catarrh in the respire- 
tory passages; on the contrary, as is also brougit ut, for 
instance, in the statistics of Hagenhach,’ the higher degre of 
bronchial catarrh occur less frequently in typbaid caste which 
are treated with the bath. Even the other ommplicatiom in 
the organs of respiration occur stil! less often, aud past off more 
readily. Of lobar and lobular prewmunia taken vevties, 
there were in the hospital of Bale. before the imrvduetion uf the 
cold water treatment, 60 cases, out of 661 patients with euterie 
fever, of whom 30 died ; after the introduction of thun wear 
ment, out of 559 such patiems, 6 cams, of which 14 dint 
From this it appears that the frequemen af thew uffetiow 
formerly amounted to 7 per oem, aud the mutiny in tie ease 
of patients affected with them W. 0 per oem: aferwurte <i 
frequency amounted w G4 jer om. und tie muruiry w 
39 per cent. The frogeencr of memmonin ime. wanediug 10 
these resalts, diminished onl io m2 inemusitemie exvar, 
while the mortars of those sruwiked mm it ie cea wee 
Of condensation: of the mg. wii wer awrlint w ig 
tases, Ubete cocurred before the suit wires trarmear 66 ase 
fom among $6] jacdems wick trpuuit dercex—ot wisn E tive : 
and after the odd winer crema from anny SDF jase 
there were 36 case of whom 1: diet Aeconting we tur tie 
fequener of the brywsurcis eouieuer ion anenmet Sermmet- 1 
74 per cout. amd tie momaire i + er oar: ahemara: tu 
frequency mmommet 1 ff wr ar mt te maui? 
Byer oan. Ta de ius werminge.. te treme 
wel asthe mortality ime dimimaet F we tas a! te on 
densa iome «if the banger pelt U aprine tae perme 2 
well ag the ipommrtic. we mrt maki ue ome eeas 
cold water Temumem (nr of i -syyot sees 5 
imredpecon of te cont we temner: tur are 1 mst: 
condenertions of tit amps of wren ode ie er tw 
moreduetion of Sec treme cr Ease ur 
there wen $6 will cumfammsum oi moe. of er %. 
Ged Vous the Seegesrs of tus ecgeies ous - 
Oe ay Dre 
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the circulation and the consequent nutrition of the tissues 
become at the sume time deficient. All these serious conse~ 
quences of the rise of temperature, which in individual cases 
20 often cause the death of the patient, occur leas frequently 
under the cold water treatment; and this explains how it 
happens that under it the complications and sequela are actually 
less frequent, and that also the convalescence is on the average 
snore rapid. 

Some more particulars may be introduced here, and espe- 
cially some statistical data in regard to the frequency of eer- 

~ tain complications and sequela in enteric fever, as observed im 
the hospital at Bale, both before and after the introduction of 
theeold water treatment systematically applied. Tn these data 
T notice especially that, among the cases after the introduction 
of this method of treatment, not only those are recorded in 
which it was actually carried out, but also those in which, from 
gome reason or other, it was not gone through with, or which 
came under treatment with their respective complications, I 
remark also, that with the introduetion of the cold water treat- 
ment the history of the cases was more fully kept than before, 
xo that accidental non-observance of a complication is more 
likely to bave occurred before this treatment was introduced 
than after it, Otherwise, auch statistics as these, which do not 
take much account of the individual eases, or make an accurate 
distinction between the degrees of intensity in the several 
complications, mustalways be regarded as comparatively erude, 
and permit only the most prominent features to stand out with 
any measure of clearness, 

‘It was at one time a matter of apprehension with some, as 
it not unfrequently still ie with the laity, lest the use of the 
cold bath should encourage the appearance of affections of the 
respiratory organs. And in many cases it actually happens, 

through the influence of the cold on the ski 


patients who are suffering from eatanrh of the respiratory pas- 
sages. These spasms of cough dono harm, und hardly bring any: 
moaterial discomfort with them ; and, in particular cuses in which 
collapse of the lower portion of the lung is threatened, the 
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quickened respiration may even chance to be of service. More~ 
over, the bath does not tend to increase catarrh in the respine 
tory pasmges; on the contrary, as is also brought out, for 
instance, in the statistics of Hagenbach,' the higher degrees of 
bronchial catarrh occur less frequently in typhoid cases which 
are treated with the bath. Even the other complications in 
‘the organs of respiration occur still less often, and pass off more 
readily. OF lobar and lobular pnewmonia taken together, 
there were in the hospital of Bale, before the introduction of the 
cold water treatment, 60 cases, out of 861 patients with enteric 
fever, of whom 30 died ; after the introduction of that treat- 
ment, out of 559 such patients, 36 cases, of which 14 died. 
From this it appears that the frequency of these affections 
formerly amounted to 7 percent,,and the mortality in the ease 
of patients affected with them to 50 per cent, ; afterwards the 
amounted to 6:4 per cent., and the mortality to 

cent. The frequency of pneumonia has, according to 

‘these results, diminished only to an inconsiderable extent, 
while the mortality of those attacked by it is clearly less. 
of the lungs, which were deseribed as hypo- 

there occurred before the cold water treatment 64 cases— 
‘among 861 patients with typhoid fever—of whom 97 died 5 

‘the cold water treatment, from among 559 patiente, 

36 cases, of whom 13 According to this the 

of the hypostatic condensation amounted formerly to 

at., and the mortality to 58 per cent. ; afterwards the 

amounted to 64 per cent., and the mortality to 

Tn the hypostases, accordin; 
e mortality has diminished. 

pheumonic as 
years more of 

cases before the 

124 with 


96 with condensations of ‘ie! 
the frequency of this 
ster and Hagenbach, ue dev medicinischen Klinik 2u Hasel, 
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cases, Of pleurisy, out of 861 cases there were observed 


formerly 35 instances, amongst which were 14 deaths; after= 


wards, ont of 882 cases, 29 instances, with 7 deaths. Thus 
here also have wea decrease of the frequency and the mortality. 

‘The energetic contraction of the peripheral arteries as it 
takes place in the cold bath, and the consequent deficiency of 
blood in the external parts of the body, must necessurily cause 
a flow of blood to the internal organs; and it oan hardly be 
doubted that, through this driving inwards of the blood, there 
must be a greater tendency to the occurrence of ruptures of 
the vessels and hirnorrhages. On the other hand, it is con- 
ceivable that under the cold water treatment the frequency of 
hemorrhages may possibly be lessened through the limiting 
of the parenchymatous degeneration of the vessels and the 

Which of these two aetions is the more effective, and. 
to which side the balance inclines, can only be determined by 
experience. The question as regards intestinal harnorshages 
in enteric fever is u pre-eminently practical one. Among 
the patients suffering from this fever treated by me in the 
hospital at Bale before the introduction of the cold water treat~ 
ment, ont of 861 cases there were 72 with intestinal hemor= 
rhage=8$ per cent.; after the introduction of that treat 
ment out of 882 cases there were 55 6-2 per cent. According 
to this, intestinal hmmorrhages have actually been Less frequent 
in the hospital at Bale since the introduction of the cold water 
treatment. 

Since decnbitus is to a surprising extent connected with 
fever, it may be anticipated a priori, that a consistent anti- 
pyretic treatinent would exereise a perceptible influence on its 
frequency and it sity. And this has, in fact, been found 
to be the case. Out of 861 typhoid cases before the introduc 











eters treatment, there were 88 of decubitus, 
36 deaths; out of 882 cases after its introduction, there 
71 of decubitus, with 23 deaths, Thus the frequency 
of decubitus amounted previonsly to 102 per cent., and the 
eer eee ot owe stiackod by it, Afterwards 
the frequency amounted to 8-1 per cent., and the mortality to 
per cent, The difference in reality is considerably greater 
than appears from these numbers ; slush in to eoteeale 
‘treatment the serions forms of decubitus occur much more 
We may state farther that, among the patients treated 
the baths, in individual cases (four ont of 800) superficial 
‘gimgrene appeared in the skin of the tocs, a complication 
origin, a8 Jiirgensen also (loc, cit. p. 88) points out in 
of his cases, is possibly favoured by the contraction of the 
on account of the cold. 
‘other complications which are occasioned by the paren 
. ion of the tissues, or whose origin ix at | 
favoured by it, I have still to mention the secondary 
it parotitie. Whilo in the hospital at Bale there occurred, 
introduction of the cold water treatment, out of 861 \ 
cases, 10 of purulent: parotitis ; afterwards there occurred — 
what more than 1,100 cases only two, 
rare occurrence of the more serious psychical disturb- 
onother fact expecially noticeable in connection with 
ld water treatment, In the following comparison we 
led the slight disturbances which oceur, especially 


‘and tabulate only those 
“notable duration or 
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patients in whom these denmgements were manifest before 
undergoing the treatment. ‘The statisties lying before me 
admit of this scparation at least for the greater majority of the 
cases, We have thus, before the introduction of the cold water 
treatment, among 820 patients, 120 cases=14°6 per cent. ; after 
its introduction, among 727 patients, 50 cases=6'9 per cent. 
‘The question as to the influence of the cold bath on tissue 
metamorphosis and heat: production is one of great importance. 
Tt has been already stated in 4 previous portion of this work 
(p. 19), in our discussion of the theory of heat abatraction, that 
from all we az yet know of the matter, the fever patient is affected 
in the main in these respects in the same way asa man in health. 
‘The regulation of the heat, though in somewhat lessened 
activity, still continues even in the case of the fever patient; 
and during the bath there results an enormous rise in the pro- 
duction of heat. After the bath the condition of the tempera 
ture of the body appeare to point to this conclusion, that a 
compensatory lessening of the production of heat follows the 
ling rise. ‘To this variation in the temperature corresponds 
also the production of carbonic acid, which likewise appears 
to be analogous to what we observe in the healthy subject. 
Tn the healthy subject there follows during the cold bath an 
increase of the production of carbonic acid, corresponding to 
the increase of the production of heat, and the elimination of 
carbonic acid during the bath rises considerably above the 
normal ; but a portion of it which corresponds to the 
production of heat is eliminated after the hath, and this elimi= 
nation begins immediately after the bath and continues for 
some time ata high rate, and it is not till after from perhaps 
20 to 50 minutes that it returns to the normal, or, ag happens 
in mest cases, falls to somewhat under that point.’ Even in 
fever patienta Efound in two experiments the elimination of ear- 
bonic acid considerably greater during the bath than before it. 
As to what occurs after the bath, I possess no observations of 
my own on fever patients. Sehrocder, who instituted investi- 
gations in the clinic of Vogel in Dorpat, found that the elimi~ 
* Vide Licbermefster, ‘ Untersuchungen fiber die Kohlensiiureprodaction bel 


Wirrmecntaichungen,' Lewtsckes Archie fur Min, Med., vol. x. 1872, pp, 89 
et seq, 120 ot se. * Thid. p. a5, 








oo eee rar 1 to assume 
that those forces which affect the extent of 
metamorphosis must show the Se CORE GRR aaa 
‘means of a change in the excretion of ures, then the conclusion 
which the authors have drawn from their results would certainly 
‘be unassailable. But there are numerous facts which show that 
the change in the exeretion of urea does not usually appear until 
some time after the action of those forees which influence the 
metamorphosis of albamen,' This applies to people in good 
health. ‘Thus, in the investigations of Schleich,* the in- 
crease of the excretion of urea induced by hot baths frequently 
did not show itself until the following day. We must assume, 
us is done by Schleich, either that the dissolution of albuminovs 
bodies brought on by the rise of temperatare takes some time 
to complete itself, or else that the nitrogenous products of the 
decomposition of the ulbuminous bodies which have been re- 
duced to dissolution are only gradually oxidised to form the 
final products. In disease special circumstances may retard 
the appearance of this effect still longer. This being the ease, 
‘it appears to me that, even in the experiments of Bauer and 
Kinstle, there is nothing to hinder us, if we choose, from cou- 
struing the results in such a way that the excretion of urea in 
one day might be referred to the condition of the patient on 
the provious day ; and then these results would exbibita lessen- 
ing of the metamorphosis of albumen as a consequence of the 
cold baths. A finul judgment in regard to the results of these: 
experiments is, however, not yet possible, because from the 
data given it does not exactly appear how much time elapsed 
after the influence of the baths before the diminution of the 
excretion of urea showed itself, I therefore regard this question 
ag still an open one, towards the solution of which a further 
and somewhat differently arranged series of experiments ix 
necessary, 

‘Vide Handbuch der Puth. u, Ther. dex Plebors, y. 016 eb seqe 

* + Vobor das Verbalten dor Harnstofpmdaction bel kinsthicher Stigerung 
ear enenreem) Archie fir experimentello Pathologie, vol. Ww. 1875, 
aoe ee oat 
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ture of the viscera at its normal state. Only when the tem- 
perature of the body is materially lowered below the normal by 
means of a too intense ora too protracted heat abstraction would 
Tlead neither a healthy subject nor a sick one to expect ex- 
emption from all evil consequences, On the contrary, indi~ 
vidual experiences make me inelined to assume that in this 
case, according to circumstances, injurious effects may take 
Sieee ta partly the sme way ns they are believed to do when 
they occur as consequences of taking cold. 

From what we have stated it appears that hoat abstraction 
may be employed without hesitation in every ease where there 
is a febrile rise in the temperature, provided there are no 
special circumstances, such as we shall have to specify by-and- 
‘by as contr-indications, to forbid its use. The limit regulating 

j intensity and the duration of the heat abstraction in cases 
| of fever is determined solely by this, that the temperature of the 
body must not be materially lowered below the normal. If the 
heat abstraction is applied in the usual way, there is, as a rule, 
no danger at all that this limit can be overstepped; on the 
contrary, its action is usually found to be much less than what 
was desired, Nevertheless it is always udvisuble to control its 
action by the use of the thermometer. 

The moet usual mode of heat abstraction employed in cases 
of fever is the cold bath; and it hae been shown already in our 
account of the calorimetric investigations on the extent of its 
action that it is the most.effective. By these tigations this 
role was established, that, the temperature of the bath should 
not generally be higher than 20°C, (68 
even somewhat lower, In similar 
used for several baths that follow uy 
then the simplest course to use the 
Just as it happens to have become 
the bath remained in the room. cuir midsummer, or when 


minutes in duration, A ne ahabeaewtelgymet: lon 
mally uncomfortable to the patient, and might, 
circumstances, very possibly, by overstepping 
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may in this way have recourse to as many as 12 baths within 
24 houra. Acvording to this simple rule, the treatment, as T 
myself have applied it for several years, yields, as experience 
shows, very favournble results, and may therefore be recom- 
mended even still, of counw under the assumption that the 
temperature be taken and the baths carried out by night as 
well as by day. ‘The limit of temperature of the bath, more~ 
‘over, must be taken somewhat higher or lower according te the 
idiosyncraay of the individual ease. T may mention here, too, 
what will be fully explained further on, that, as tanght by more 
recent experience, [ regard it ax of inaterial moment, when the 
use of the bath is resolved on, to take into account the hour of 
the day, and to see before everything that in the period between 
midnight and morning a very considerable lowering of the tem- 
peratare of a long duration is effected. 

The question, whether the application of heat abstraction ix 
admissible in all cases of fover, or whether there are diseases in 
which it may not be employed, is one of expecial importance, 
Heat abstraction has been most frequently employed till now in 
typhoidand typhus fevers. It was Yong ago employed, by Currie 
and his followers, for example, in ecarlatina aleo, and that not- 
withstanding the risk of the suppression of the eruption which 
they believed they had reason to dread. They hesitated for a 
long time to employ it in measles, perhaps because in the 
majority of cases the indication for it is less pressing, but, per- 
haps also on account of the affection of the respiratory passages, 
which they were afraid of aggravating by causing the patient to 
take cold. In pneumonia also it was with the same hesitation 
they risked the application of heat abstraction, There is a 
growing conviction, however, that « man with an abnormally 
high temperature never takes cold in the ordinary sense, and 
that neither affections of the respiratory organs, nor eruptions, 
nor rheumatic affections, constitute a contra-indication. Heat 
abstraction has been employed with advantage in pleuriay, in 
croupous and catarrhal pneumonia, in erysipelas, and in seute 
articular rheumatism. 

My own experience of the action of heat abstraction refers 
to typhoid fever, of which I have treated more than a thousand 
cases with a thorough, and about a thousand with 9 less thorough, 





where there isa tendency to intestinal 

or passive movement connected with dusbphaaiee tia 
ig injurious, This holds good in a still higher degree in perfor = 
ation of the intestine or other organs, and finally also in every 


weaknoss of the heart, whether this is due to a 

affection of that organ, or to a complication, or to the action of 
the fever. If the circulation is 80 reduced that the extremities 
are cold, while the temperature in the interior continues very 
high, then there is no possible hope that a further cooling of 
the surface will haye a material effect on the temperature of the 


internal organs; there is reason rather to fear that the further 
injury to the peripheral circulation will precipitate the appoar- 
ance of paralysis of the heart. Tn less serious stages of cardiac 
debility, gradually cooled baths, Ziemssen thinks, are extremely 

ot fata he remarked, |, however, that in enses where 
heat abstraction has been thoroughly employed at the right time, 
a critical stage of weakness of the heart docs not so readily take 


Finally, there are patients who, from idiosyneraay, bear the 
baths badly, since after each they are chilly for an unusually 
long time, and even show an actual lowering of the tempera~ 
ture of the periphery. In such cases it is imperative to limit 
in some degree the number of the baths. 

On the other hand, croupons or catarrhal pneumonia, bron- 
chial eatarrh, and capillary bronchitis, even of a high degroe, 
also hypostases, dve., form no contra-indication to the applica 
tion of the baths. It has been sometimes observed that the 
hypostases, which are present in some patients when they come 
under treatment, disappear under the use of the bath. 
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Menstruation in women is to be regarded as a contra- 
indication to the use of the cold bath only when there is no 
possible danger in delay; but when, on the other hand, the 
fever is violent and persistent, and cannot be immediately 
sufficiently moderated by other means; the baths are to be 
employed just as usual. Pregnancy and the puerperal state form 
no contra-indication ; they rather, on the contrary, challenge 
us to a more thorough-going contest with the fever, on account 
of the greater danger attending it, while at the same time they 
require us to pay especial attention to the state of the circula- 
tion. 

‘We have only to add that even in the cases in which the 
customary methods of heat abstraction are contra-indicated, we 
may often adopt others which, though less effective, are yet in 
such cases not without good result, such as heat abstraction 
from internal organs by means of a cold draught. 
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CHAPTER IT. 
ANTIPYRETIC MEDICINES. 


Bunitoonarny, 


Quinine—W. Vogt: ‘Uvbor die Geberunterdriickends Heilmethode 
Qfethodus antipyreticn) und ihre Anwendung bei acuten Krunkhelten 
Uberhnupt,’ Sobwriserianhe Monateschrife fir praktivche Medicin, 1860, May 
Tuly—A. Washamuth: *Typhus obne Fieber ?* Archie der Heilkunde, i 
1863, p. 05.—C. Lichermuelater: “Ueber die antipyrotische Wirkung des 
Chinin, Deutsches Archin fur Klin, Medioin, vol. iii, 1867, pp. 28, 680,— 
A. Oofiner: ‘Die Anwendung des Chinin bei der Behandlung des Typhus 
‘auf dor Abtheilung von Dr. Jos. von Lindwurm. Munich, 1874. Taprinted 
from Aerstl. Inlelligenshl., 1874, No. X—L. G. Courvoiaiers | Statietioohie 
Beitriige zur Symptomatologio und Therapie des Abdomivaltyphus! Corres 

Fir schweizer Aerste, IST, No. 10.—Vido also numerous 
papore by C. Bing and hie pupils. 

Salicylic Aoid—E Buss: ‘Die autipyretische Wirkung der Salieyl- 
sanre,’ Centralblatt fir die med. Wissensch., 1875, No. 18.—1d-+ * Vober die 
Anwendung dor Salieylaiare alo Antipyreticum,’ Deitaches Archio fiir Klin, 
Med, vol. xy. 1875, p. 457 ot seq —Id.: ‘ Zar antipyretischen Bedeutung dor 
Salicylaiure und des neutealen salieylsmuron Natron.’ Stuttgart, 1876,— 
Id.: ‘Usher Weeen und Behandlung des Fichers.’ Stuttgart, 1878, 

Diyitatis —L., Traube:: Weber die Wirkungen der Digitalis, insbesandere 
‘iiber den Kintluss derselben auf die Korpertemperatur ‘in fieberbaften Krank- 
Ticiten,’ Chavité-Annalen, i. 1850, Published in the collection of his eon- 
teibutions, i, p. 97. See also tho numerms other writings hy the same 
Sa ie ig anes of digitalis, ‘Geanmmelte Beitriige,’ vole. i, and ii, 
Berlin, 1871.—C, A, Wunderlich : ‘Ueber den Nutzon der Digitulisanwen- 


Poeumonie mit Verat 
Alcohol —Bina = 


later communications by the samo author, 
Bins and his papila. 
A large number of refirences and abstracts will be found in the more 
econt * Jahresberiehte ' of Virchow and Hirsch. 
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Dict! had found quinine to be effective in large doses, espocially 
in the treatment of the serious cerebral symptoms accompany- 
‘ing typhoid. 

W. Vogt, of Berne, was the first to employ quinine in sufficient. 
doses, and at the same time with the distinctly expressed idea 
that the action was in reality simply an antipyretic one ; and this 
he did chictly in enteric fever and in acute articular rheumatism, 
Although, even in the work of Vogt (loc. cit. 1859), determi- 
nations of temperature were entirely neglected, yet the facts 
communicated were in other respects such that the antipyretic 
efficiency of quinine could hardly thereafter be called in ques~ 
tion. More recently, A. Wachsmuth has communicated (loc. 
cit, 1863) some enses of typhus fever und of enteric fever that 
were treated by him with langer doses, Isolated communica- 
tions in regard to the antipyretic action of quinine have been 
made also by other authors. 

T have, since 1858, employed quinine as an antipyretic in 
different fevers, but [at first gave doses in which the antipy- 
retic action, although it could be clearly recognised on careful 
observation, was neverthelegs but small. Only after I became 
convinced from the communications of W. Vogt that I had 
‘been up to that time usually fir too scrupulous in the dosage 
of the drug, did T hy degrees proceed to administer larger 
doses, in which the antipyretic action, even although less accu- 
rately observed, came out distinctly. Such doses T have since 
continued to employ in the majority of cases of fever that have 
come for treatment in which there was really danger in conse- 
quence of its greater intensity or protracted duration, The 
experiences coliected up to 1867, which decide that qninine is 
a universal antipyretic, were brought together in the above- 
mentioned work. Since then, quinine has been employed in 
antipyretic doses by n great’ many physicians, and it hus stood 
the test well. At prosent, it is employed almost universally 
among German practitioners, 

‘To ensure a strong antipyretic action, a dose of 20 to 45 
gntins is necessary in the case of adults. A solution is a suitn 
ble form in which to administer it which the patient 
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QUININE. Co 
can bear it; and this may be administered all at once, or it 
may be divided into several small doses, and the whole given 
in the Course of halfan hour. ‘The sulphate of quinine can be 
dissolved with the addition of a little eulphuric acid. The 
chloride of quinine bas the advantage of greater solubility ; it 


greater amount of the active base. With patients in whose 
case the administration of the solution is in any way very 


Pete aed £03 in general no perceptible difference in the 
action of the two salts when given in equivalent doses. 

Th order to attain a full antipyretic action, it is absolutely 
necessary that the whole dose be administered within a short 
time—in the course of half an hour, or, at the utmost, of from 
‘ope to two hours, If this is not done, and if the whole quantity 
eiininistered is distributed over a longer time, the full effect ie 
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‘The occasional reluctance of the patient, as well na the 
circumstance that the administration of the quinine is now and 
then accompanied with vomiting, may render another mode of 

desirable in certain cases. Although subentaneous 
Sih ales tore ert aed serviceable, because in 
this form we may expect that the quinine will be more quickly 
absorbed, yet experiments have shown that, corresponding to 
the small dose which can be introduced in this way, the effect 
ig of but small account. On the other hand, Iam convinced 
that in the application of it in the form of clysters, for which 
the solution with the addition of a little tincture of opium 
is employed, as well as in the form of suppositories, the 
action is only a little less than when it is introduced into the 
stomach. 

A fall dose of quinine, as a rule, induces in the patient a 
loud ringing in the ears, and usually also difficulty in hearing. 
Tn unusually large doses it induces besides a quasi-intoxicated 
condition, with unsteadiness of movement, weakness, and 
trembling of the extremities, and at times a considerable 
sense of discomfort. ‘These latter symptoms seldom assume a 
decided form in fevers when the dose is not above 45 grains, 
while in health they may manifest themselves after a dose 
which does not exeeed 30 grains. What we are told of serious 
collapse and other alarming symptoms us the results of large 
doses of quinine must, I think, be relegated to the realm of 
fable; stories of this kind usually come from authors who 
have themselves never observed the action of large doses. 
‘The only form of collapse ae oceurs only exceptionally) 
is the collapse of reaction, as, it ful cireumstances, it may 
occur after every rapid fall of the temperature. ‘There ix in 
this nothing critical, but it is, on the contrary, a sitisfuctory 


We still meet with physicians who are somewhat chary of 
employing large doses of quinine. Where a dose of 30 grains 


Mods vel. vy. 1869, 1. G05 ot seq; G. Kerner, * Dolichen sx Ronee 
Chinin-Resorption,” Pfliger’s Archi fur Physiologic, ti. 1861, py. 200; iil, 
1870, p. 98 et seq. 

| See C, Bing, ‘Uebor die angeblichon Gefahren des Chin 
Dentars Kiiwih, 1871, No. 46, 
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evidently dependent, although many others escape our obser= 
vation. 

The Period of the Day.—The influence of this is recognisable 
here, among other things, just as in heat abstraction, only gene- 
rally still more distinctly. ‘This shows itself in such a way that 
the lowering of the temperature caused by the quinine is wont 
to coincide by preference with the time when the daily tem- 
perature curve is descending. Tf, in a continued fever with a 
regular course, in which the usual daily variations of temperature 
are clearly present, a sufficient dose of quinine is given in the 
evening, a considerable full of the temperature is to be caleu- 
lated on until the following morning. Tf, on the other hand, 
such « dose is given in the morning, nothing like so great a fall 
is to be looked for till the evening. It may happen that the 
normal evening rise is not for one moment completely checked 
by means of it, 30 that until the evening the temperature not 
only does not fall, but it continues even to rise a little, In such 
cases the greatest reduction of the temperature usually does not 
take place till after the time of the evening exacerbation, and 
especially after midnight. 

The following results of statistical comparisons apply to 
patients suffering from enteric fever, treated with 20-grain 
doses of the sulphate. To obtain a thorough antipyretic action, 
such a dose is generally insufficient; and I have employed it 
very frequently only in my first cautious experiments with 
antipyretic doses (since 1859). Yet these observations are 
quite fitted to decide the question of the influence of the period 
of the day, since what is really to be done is to compare directly 
the effects of equal doses, 

In the comparison all observations 
the dose administered was either grea 
also all observations in 
at the same time, and, fi 
stage of the disease when 
strongly remittent or intermittent cl 
ceptions, no selection whatever was ‘The temperature, 
asa rule, was taken in the morning between 8 and 9, and in the 
evening at 6. Even in the cases ore frequent deter= 
minations of temperature are recorded, only those which were 
made at the stated hours were made use of. 
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‘To nscortain the influence of the period of the day, the obser- 
wutions were divided into thoze in which the quinine was ad- 
ministered in the evening or during the night, and those in which 
it was administered during the course of the day. The time 

reon the administration of the drug and the determination 
of the temperature varied from four to ten hours. It is to be 
presumed, therefore, that in many cases the determination of 
the temperature did not coincide exactly with the time of the 


action of the quinine, 
eR Fcc crestisan tn hich 20 grains of the 
sulphate bad 


been administered during the night, only in oie 

instance was the temperature found to be the same on the fol- 
ing morning as on the previous evening ; in every other case 
bod fallen. But in these 178 observations the 

temperature on the average amounted to 1°60° C, 

-) an amount, therefore, which is much more consider- 

the normal average difference between two definite 


above, in which 20 grs. of the sulphate had been given during the 
dys there were 69 in which the temperture was in consequence 
lower in the evening than it had been in the morning, 10 in 
shi equal to the morning temperature, and 97 in which 
than that. Thus the usual evening rise of tem- 
erature . or instead of that « fall had taken place, 
© ‘the quinine in less than half of the cases. The 
ont of the mean value of the difference between the tem= 
morming and that in the evening, in which 
“negative differences were allowed for, yields not 
(02° F.) as an average increase of the temperature 

ng for the 176 observations. 
g is the result of the statistical comparison >— 
‘enteric fever 20 grains of the sulphate of quinine 
in the evening or during the night, we may ex- 
‘that the temperature will be about 14° C. 
than it was in the evening. If 
during the day, it is, a8 a rule, about 
rise in the temperatare which would other~ 

ds evening. 





‘The influence of the period of the day comes ont still more 
clearly if we exelude the amount of the spontaneous daily 
variations, and if in the observations, insteud of comparing the 
temperature of the evening with that of the morning, we 

compare the temperature at a certain hour after the 
action of the quinine with that of the same hour of the previous 
day. 

Ont of 168 separite observations, in which 20 grains of the 
sulphate of quinine had been administered during the night, 
the temperature was found in 159 cases lower on the following 
morning than on the previous moraing; only in 9 cases was the 
temperature higher, The caleulation of the mean value from 
these 168 observations, in which positive and negative differ- 
ences were allowed for, shows that after the administration e 
20 grains of quinine daring the night, the 
the following morning was, on the average, O02" 0. (1°70" Fe) 
lower than on the preceding morning ; on the following evening 
it was, on the average, 0-69° C, (1-2° F.) lower than on the pre- 
ceding evening. 

Out of 148 observations, in which the same dose had been 
given in the course of the day, in 116 instances the temperature 
was found lower in the evening of that day than on the previous 
evening; in 10 it was found the same, and in 22 it was found 
higher. As a mean average value resulting from these 148 
observations, it appears that the temperature in the evening 
Was 043° C. (0°80" F,) lower than on the previous one, On the 
morning of the day following it was 0-80 C. (140? F.) lower 
than on the previous one. 

‘The temperature-reducing action of quinine is accordingly 
on the average greater in the morning than in the evening; 


has been administered in the daytime 

time of strongest action coincides by preference with the time 

of the spontaneous morning remi: 5 

Picagn dotiian vax pester we should therefore select such a 

time for the administration that the action may take effect 
principally whilst the daily temperature curve is low, i > 
the time from midnight till the morning. And sinee 0 
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a decrease of 217°C. (4° F.) The morning doses were usually 
administered between 10 and 11, and the evening ones between 
8and 10. On the basis of measurements of tempeniture re~ 
peated every two to three hours, the time of the lowest fall 
of the temperature was found to be from 10 to 11 hours after 
the administration of the dose ; yet the extreme limits amounted 
to Zand 16 hours, That the influence of the period of the day 
wns not recognised in these observations was owing, it ix plain, 
simply to the mode of reckoning in which the daily variations 
of temperature were not taken into account. The time of the 
greatest reduction of the temperature, which, according to the 
statements of the author, appears from 2 to 16 hours after 
the ubsorption of the drag, must have taken place, it would 
seem, just ns in my observations, usually at the time of the 
spontanoons fall of the curve of temperature ; although there 
is no mention of this, 

The Nature of the Disease —This also bas an effect on the 
extent of the temperature-reducing action of quinine. 

At is of especial interest that doses of quinine, from which 
a distinet reduction of temperature ie to be looked for in fevors, 
induce, as in healthy persons, no perceptible lowering of the 
temperature of the body in patients who have no fever. There 
are no diseases, where fever is present, in which quinine in 
comparatively small doses acts in such a certain and surprising 
way as in malarial fever. In these cases we must ascribe to 
quinine not only an antipyretic, but aleo a specific, action. of 
other diseases, enteric fever is, I believe, the one in which the 
antipyretic action of quinine comes out: the most, distinefly. 
‘The fact is due edi to this, that the 


however, the feeeh appears to show on ie average « somewhat 
greater obstinacy to the action of quini n antipyretic action 
indeed will always be remarked if aceurate enough 
observation, and especially if a suffici is absorbed in a 
short time. In the treatment of other diseases besides enteric 
fever, I have very frequently employed quinine successfully, and 
that not only in neute croupous pneumonia, but also in measles, 








Strong people 

larger doses than those who are weak, and adult 

than children, With this difference quinine may be employed 
in the case of children just as in that of adults, To obtain a 
satisfuetory antipyretic action, according to the experience of 
RF. Hugenbuch,! a dose of 10 to 16 grs. is necessary for children 
‘under two years of age, one of 15 grs. for those from 3 to 5, 
one of 15 to 20 grs. for those from 6 to 19, and one of 20 to 
30 grs. for those from 1] to 15, When we employ smaller 
doses, the action is often imperceptible or doubtful, and Hagen- 
bach is rather inlined in certain cases to increase the doses 
somewhat. Bad symptoms were never observed in these cases, 
such at any rate as might have been referable to the action of 
the quinine. Ringing in the ears and difficulty of hearing are 
said to have occurred in the case of the older children, just as 
in adults. 

Tn certain enses, by merely taking into account the obvious 
faets before us, we may often he a priori in a position to. cal- 
culate the dose that should be prescribed with tolerable aceu- 
racy. Where any doubts exist in this respect, we must first of 
all try the smaller dose, I regard the action of a dose of 
quinine ax perfectly satisfactory only when by means of it the 
temperature has been brought down nearly to the normal, viz. 
38° C, (100-4° F.) or less in the rectum, If this is not reached 
under the first dose, a stronger one is given next time. Tf, on 
the other hand, as often happens, the temperature is reduced 
to 37° (98°6" F.), or still lower, after the first dose, a somewhat 
smaller one may be taken next time. The simplest way is to 
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‘Yet we may meet with cases with the pulse rate #0 exceedingly 
high, that it is not perceptibly affected by the fall in the tem- 


perature; and this is of so much more serious prognostic 
importance, when in such cases, after a spontaneous fall in the 

the diminution in the pulse rate is wanting; 
then it is to be assumed that the weakness of the heart has 
advanced too far for a return to the normal to be still possible. 
When a lowering of the pulse rate follows a full of the 
temperature, the quality of the pulse usually also improves 
just as in spontaneous remissions. The frequency of the 
respiration is also affected by the pulse rate, provided that no 
other forces are in operation to act upon it in addition to the 
fover, 


Even the other functional disturbances due to a rike in the 
temperature show a manifest decrease, after a considerable 
lowering of it by means of quinine. In cases in which under a 
constantly high temperature serious cerebral symptoms have set 
in, a considerable abatement of these symptoms is usually 
observed after a well-marked remission duc to the action of 
quinine. Patients who are in an apathetic condition, or con- 
stantly delirious, return to comparatively clear consciousness 
after the rise in the temperature has ceased, sometimes indeed 
very soon thereafter, but sometimes only slowly and gradually, 
Just in the same way as usually happens alvo in spontaneous 
remissions or such as are otherwise brought about, In many 
cases tranquil sleep is obtained on abatement of the cerebral 
symptoms. In most cases alao there is a manifest improvement 
in the general condition; and this improvement usually returns 
also with the restoration of consciousness. But there are ex- 

t revionsly apathetic or somnolent, 
and always, in answer to enquirit 


when the mind was clear. ‘This vibes 

appears also in spontaneous resolution of the fever. 
On the condition of tissue metame 

tion of heat after 








drug. 
Peed behest ton i animals the production 
| decreased after the absorption of a small dose of 
quinine, while very large doses, which gave rise to muscular 
emamps, produced a considerable increase, It is as yet matter 
of doubt whether this evidence of a diminution in the elimina- 
tion of carbonic acid under the influence of quinine is to be 


besides, depends on the diminution of the production of heut. 
The diminution of the elimination of carbonic acid observed by 

| very soon after the absorption of the quinine, 
a the fall in the temperature of the body had 
See eat re hr i re eae 


temperature took place. It may be here added, that 
eis ine he even although the antipyretic 


clearly visible, a diminution of the elimination of 
c je noid was not observed. 


metamorphosis, as it shows itself chiefly in the 
urea excreted, was found by Bauer and -Kiinstle * 


experiments of these auth ope Tagerciep ey 
1 what we have stated before (p. 
a different explanation. Von Boeck 

the decomposition of the 

the influence of quinine. 


Sanicruc Aci, 
eine in general was benefited by Ge acre of 


for ite epaeretion (Kolbe), a0, 
iscovery of the antipyretic action of the acid, has the 
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number of antipyretic medicines been increased by one of ex- 
treme value (Buss). That it does in fact exercise a very distinet 


antipyretic action, anyone may easily satisfy Lee yaa 
ment who sets to work with discretion and some practical kno 

ledge. A serious drawback to the use of the Aa DNS 
sisted, on the one hand, in the difficulty with which it dissolves 
in cold water, and, on the other, in the irritant action which 
the free acid has on the sensitive mucous membrane, was for- 
tunately overcome by the discovery that its soda salt, which is 
easily soluble and not locally irritating, exercises the same anti~ 
pyretic action as the free acid (Moeli, Riess, Buss). Since then 
the use of the free acid has been everywhere abandoned, and the 
soda salt, or some other neutral compound, has been adopted 
instead, When, in what followe,a definite quantity of salicylic 
acid is mentioned, that quantity of the acid in combination with 
soda is to be understood. 

Tam accustomed, partly for the sake of the purity of the 
preparation, and partly for the greater certainty of the dosage, 
to use only a freshly made saturated solution, which is extem- 
porized either by the addition of bicarbonate of soda and the 
necessary dilution with water (mixed with a little aromatic 
water or brandy), or is prepared by the apothecary according to 
the following preseription :— 

J Acid. salfeyl. 3ij 8. oF 10 grammes! 

‘Sod. carb. q. s ad perfect. aturat, 

‘Aq, dost, 

Ag, menth, pip, aa. ii], or 100 grammes, 
Ft. mist. 

About 30 grains of salicylic acid may, as regards its anti- 
pyretic action, be considered as, ra 
about 15 gra. of quinine (sulphate of quinine). With adults 
usually employ, for antipyretic purposes, n dose of sulicylate of 

{ in the majority of cases to 
75 gre., of salicylic acid. For children 
‘Thus Hagenbach,! for instance, guided by 
fixes the antipyretic dose of : saliecata of soda for children under 
+ \ebsr dio Anwendung des Natron salicylicum in febarhaften Krank« 


heiten des kindlichen Alters,’ Correypondensblatt Suir Schaorizer. Acrste, WStT, 
No, 15, 
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for those from one to five at 20 gra, to 45 
‘six to fifteen at 50 to 80, 

‘action of salicylic acid is quite as much to 
be depended on us that of quinine. The extent of the fallin the 
etnper depends in every case, as it does with quinine, on 

cireumstances; and, indeed, in this respect the 
m toasat work in connection with quinine appear 
equally active in connection with salicylic neid ulso, such as 
the Inrgeness of the dose, the peried of the day, the nature and 
intensity of the disense, its stage, the degree of the obstinacy of 
the fever in general, the idiosynerasy of the patient, &e. But 
‘even if respect is had beforehand aa far as possible to these con- 
ditions in the determination of the dove, yet it frequently hap- 
pens, as in the case of quinine, that the action exceeds the 
mn, or cates short of it. The former happens perhaps 
" with salicylic acid than with quinine. Not un- 
u ec scenr om i" ona. (1A° La TO 
F,) to 37° ©, (98-6° F.), or still lower, after an ordinary anti- 
pyretic dose of salicylic acid, On the contrary, as with quinine, 
Rinteorestes of the body, in health or in non-febrile disease, 
reduced, and sometimes even not at all, by means 
of a large dose of salicylic acid. In its antipyretic action the 
‘symptoms produced by its administration resemble those oocnr- 
ring after the administration of quinine: usually ringing in the 
ears and sometimes also difficulty of hearing appear ; yet these 
where the antipyretic action is the came, are some- 

than with quinine, 
indications substantially determine the use of 
asof quinine. Its action has, it is true, been proved 


ic but a specific jon; yet, as 

cial antipyretic action, it has made good ita title to 
‘ne & perfect substitute in every respect for quinine, 
rate observation, however, has shown that the ac- 


acid, even when employed for the purpose of 
th that of quinine ; 


While referring at the same time to what 
a2 
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T have said on the action of quinine, I shall in what follows 
principally call attention to the more important points in refor- 
ence to which the action of salicylic acid has been found to differ 
from that of quinine. From this it will be easy to deduce the 
differential indications. 

‘The antipyretic action appears,on the average, considerably 
sooner after the administration of salicylic acid than of quinine, 
‘A definite diminution of the temperatare may in general be 
observed within 1 to 2 hours after the ingestion of a suffi- 
tient dose of salicylate of soda, and the greatest diminution 
Happens, on an average, about 4 to 6 hours after its administra 
tion. Hence, if we refer the strongest action to the period 
between midnight and morning, salicylic acid ought to be nd- 
tiniatered late in the evening, somewhere between 8 and 
10, Tn consequence of the comparatively rapid absorption 
of the salicylate of soda, it is desirable not to administer 
the whole dose at. one time, but to divide it into small dosex 
and give one of these every hour or hour and a half. By 
attention to this direction vomiting does not so readily easue, 
neither are symptoms of collapse, nor other disagrecable aym- 
ptome of its action, so likely to occur, A greater interval between 
the doses ix not to be recommended, because often then the 
antipyretic action is uncertain. Nevertheless, it is more easy to 
secure a cumulative action of several successive doses of salicylic 
acid than of quinine, leas, as it seems tome, because the salicylic 
acid ia more slowly nated trom the blood by the urine than 
‘on account of the quicker appearance of the antipyretic action. 
If we have any doubt, for example, in a particular case, what 
dose will be required for a satixfietory effect, it ix quite proper 
to administer tentatively at first a somewhat small dose of 
about 60 grains of salicylic acid, jon, if after some hours the 
fall in the temperature does not come up to our expectations, 
we may administer from 30 to 60 grains more, and reckon that 
the two doses will combine, to some extent, and act together, 
Tf we were tondminister quinine in a similar manner, we should, 
in order tw be able to judge of the action of the first dose, have 
usually to wait 60 long that we could not depend on a suffix 
ciently conjoint action of both doses. 

‘The fall of the temperature due to salicylic acid ix ac 
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panied in the majority of cases with very profuse perspiration, 
= Siac dhhordiec talaga This is 
in some measure connected with the fact that, after the ad- 
ministration of salicylic acid, the fall in the temperature usually 
ensues more rapidly, just as in spontaneously occurring resolu- 
tion of fever the perspiration is usually mare profuse the more 
quickly the fall takes place. Yet in many cases the impression 
is conveyed that the salicylic acid possesses a special diaphoretic 
action as well. This supposition is encouraged by the observa- 
tion that this secretion of sweat follows the employment of the 
wilicylic acid, while as yet no lowering of the temperature has 
eemene supeRT 
“The action on the other symptoms dependent on the 
lowering of the temperature is, in many respects, when the 
latter is produced by salicylic acid, much the same na when re~ 
mission of the fever is produced by quinine. ‘Thus the paychicul 
disturbances connected with fever are wont to decrease in a 
quite similar way. Yet. it is to be noticed here that in some: 
oes disturbances and even delirit 


RR faisinden do beiagtaben for.n loager period then 

ondinary, as in acute articular rhoumatisin, Where antipyretic 
administered with long intervals between them, and 

‘it is because either the patients are remarkably 





‘ en tel foe epee ae he 
— ser doe pur ye 
along with a temperature-reducing action, in 
eigen chm ecu atten 
4s corresponds to the temperature, By this means an index is 
afforded which seems to deserve every attention, Since, in 


protracted fevers, the termination often depends solely npon this, 
whether the heart can continue capable of acting or whether 
higher degrees of cardiac weakness may make their appearance 
too early, a drag which demonstrably exercises an influence on 
the heart's action may be regarded as in this respect not un 
important, I used formerly to employ salicylic acid even in 
cases in which manifest weakness of the heart had already ap- 
peared, and sometimes with good results. I have, however, in 
general entertained the impression that in cases with well- — 
marked cardiac weakness, even when the lowering of the tem- 
perature acte favourably, salicylic acid by iteelf exercises rather 
wo unfavourable action upon the heart. Finally, J have still 
to add that sometimes after the employment of this drug, 
especially if the temperature falls quickly on account of exees= 
sive perspiration, a certain degree of collapse takes place. In 
all easeswhich I have seen, this collapse indeed implied nothing 
critical, and soon disnppeured again, especially if the usual aleo~ 
holie stimulants were given. Such a collapse also occurs after 
the employment of salicylic acid more frequently than after that 
of quinine, perhaps only because the fall of the temperature 
usually follows more quickly under it. Guided by present 
experience, and until we know better (that is, until the some- 
what general and indefinite impressions we now have are con- 
firmed or refuted by definite and unequivocal fucts), I incline, 
in all cases in which there are clear signs of cardiac 
weakness, to give the proferenee to quinine over salicylic acid, 
ond in general to regard the presence of that weakness as a 
contraindication to the employment of the ntter.! TL dis- 
continue the use of thesehe? 





th coi he ton of he tl eg and its rate 
not too high, I regund it ax an antipyretic entirely free from 
eee eh sees, 1 know of no fever which by itself 
would form a contra-indication to the use of the drug. I have 
employed it up to the present time in enteric fever, puerperal 
pneumonia, pleurisy, erysipelas, 

thournatism, endocarditis; finally, also in phthisix and other 
chronic febrile diseases. In certain diseases the antipyreticaction 
of the salicylic acid appears to be surer than that of quinine, as, 
for example, in poocumonia, in acute miliary tuberculosis, in 
many chronic fevers, and, before all, in the disease in which 
‘silieylic acid possesses not only an antipyretic but a specific 
in acute rheumatism. I have only further to 
state that salicylic acid and quinine by no means exclude each 
but may be administered to the same patient, either 
Sioribiaied in usb. sway. that their activo 

time coincide and are 
“The elimination of carbonic acid was found by Buss (loc. cit. 
1878, pr. G7 et ses.) not to be lewened in fevers after the em= 
ployment of acid, even after a distinct lowering of the 

had already set in. 
s ‘to the investigutions of Wolfsohn,? which he con- 
etch tin  in 
in the ens of dogs under the action of salicylic acid. 
Kiinstle® likewise infer from their experiments in 
increase in the decomposition of albuminoids in 


Droiranis. 
spe bs had previously been extensively employed 


in pneumonia, as an empiric 
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Wunderlich (loc. cit.) einployed and recommended this drug in 
enteric fever, and other observers (Thomas, Ferber) tried it 
slo in the same disease, it has come to be regarded as a general 


antipyretic. : 
is most frequently used in the form of the infu~ 
sion, and this form also deserves the preference in many cases of 
heart disense ; but if it is used as an antipyretic, the adminis- 
tration of the leaves themselves, in powder or in pill, is much 
to be preferred, on the one band, because in these forme the 
action ia much surer, and, on the other, because the necessary 
dose can be more easily introduced within a definite time. The 
total dose to be taken ix considerably lower when it is thus 
administered than when the far less active infusion is em 
Tam in the habit of using from 10 to 20 grains in 24 to 36 
hours, While with quinine and sulieylic acid, which are ex~ 
ereted again in a comparatively short time through the urine, 
the total dose must be taken in the shortest poesible time, this 
is not necessary with digitalis; here cumulative action takes 
place, and the total dose may be spread over one or even seve- 
ral days, and yet its action be manifest. The antipyretic action, 
however, is always quicker and surer when the dose is not 
spread over too many days. If, in specially severe and obsti- 
nate fevers, a sutlicient reduetfon of the temperature cannot 
be effected by means of quinine, the desired effect, 1 find, 
may be secured by means of the combined action of digitalis 


t honre, and give ‘immediately thereafter 
a full dose of quinine (30 to 45 grains). If we are once success 
way the Rae of the fever, and 


afterwards by means of q\ 
The antipyretic acti 
than that of quinine, It is e6 
wroper dosage is in 
since different individuals show 
to the action of the drug, and 
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ulministration of it as soon as distinet symptoms of its action 
show theruselves. Many of these symptoms, such as dryness 


and harshness in the throat, a feeling of sickness, and even 
vomiting, have no really injurious effect ; but the further ad- 
ministration of the drag must be stopped with the appearance 
of these, and especially of vomiting. Digitalis, on the other 
= important effect on the of the heart, and 
the circumstance that it exercises in a comparatively direct 
an intermediate effect upon the temperature 
of the body, an influence upon the heart's action, must of ne~ 
erssity lead to a certain restriction of the indications for its nse 
in fever. 


non-febrile cases the rate of the pulse is usually lowered 

fy means of digitalis. Its surprisingly favourable effect. in 
many cases of imperfect cardiac action, with a considerably in- 
ereased pulse mite, is due to this, that the puleations of the 
heart become stronger along with the lessening of their fre~ 
queney. Thus we sce in patients, in whom the action of the 
heart is imperfect, and on account of which dropsy and other 
results of ‘a retarded systemic circulation have arisen, that all 
of obstructed circulation often disappear com 

paratively quickly under the use of digitalis, Agreeably to the 
action in non-fcbrile discases with thnt in cardiac 






























also in fevers where symptoms of cardiac 

And it has, in fuet, frequently been recom- 

copecially in those cases in which the 

ite is savareally high. But this statement of the indi- 
80 long ns ‘it is not established by direct observation, is 

to be accepted az correct till we know more about 

Tn non-febrile cases it also happens that when the 

‘of the heart is too far advanced digitulis does 

oo it seems to act unfavourably upon the 

the appearance of paralysis of ‘thal organ. 

us that thie is the rule in fevers with an 

ule rate, so long as the fever continues high. 

‘T repeatedly tried the employment of digitalis 

F accompanied with weakness of the heart, but 

in strengthening the heart's action by 
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that means, or even in lowering the excessively high pulse rate. 
Thad the impression rather as if in particular cases the weak- 
ness of the heart was still further increased by means of it, and 
the occurrence of cardiac paralysis favoured. If, on the other 
hand, in the later stages of the disease, the fever has ceased or 
considerably decreased, but the weakness of the heart and the 
unusually high pulse rate still continue, then we may not un- 
frequently succeed in bringing about improvement by its use. 
‘The same indications arc then met with as in patients without 
fever, 

After such experience I have decided to confine the use of 
digitalis as an antipyretic to those cases in which the pulse 
rate ix nob yet unusually high, and in which no prononaced 
symptoms of weakness of the heart as yet exist. In such cases 
—for example, in the commencement of an attack of 
monia, or even of one of entoric fever—the use of this drug 
in antipyretic doses is perfectly eafe. We may say then in 
general that, though varying in some degree from its indica~ 
tions in diseases of the heart, digitalis appears to be the less 
indicated us an antipyretic the higher the pulse mite is. Since 
we have in salicylic acid an antipyretic of very prompt action, 
which—even in cases where quinine does not sutlice—either by 
iteelf or in combination with quinine, generally enables us to 
secure the action we with for, I have in acute fevers only rarely 
had occasion to make use of the antipyretic action of digitalis, 

Digitalis has in particular circumstances the advantage over 
quinine in chronic fevers; and, 
opinion atill extensively prevailing, which is supported only by 
imperfect analogy, the saficdtieay ney: admit of being formu- 
lated in tho following + The more the fever is of the nature 
of a continued fever the more 7 a 
me for the production of ar 


m P 
eo if iui medicines in genoral appear to be indi- 
eated, Lam in the habit of employing both: medicines combined, 


em, are made up in the form of 
usually ensues very soon. | 
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pyretic remedies as yet described, especially if vomiting sets in 
and the diminution of the temperature follows very quickly. 
In the cases in which I have observed this, the collapse never 
proved serious, and was soon overcome by means of wine or other 
analeptics. Ihave used the drug only for patients in whom 
the cardiac action was still pretty strong, and I consider in 
general that pronounced symptoms of weakness of the heart 
contra-indicate the use of veratrine etill more so than that of 
salicylic acid and digitalis, In recent years I have given up the 
use of veratrine, since the possible indication for its employment 
may be met usually with more certainty and less discomfort by 
means of salicylic acid. 


ALCOHOLICS. 


Towards the end of the last century, at the time of the 
prevalence of the Brownian theory, strong alecholie liquors 
in large doses were in frequent use, and were employed on a 
large scale in fevers, and particularly in severe asthenic forms 
of fever, without any regard being hud to their action on the 
temperature of the body. In recent times aleobol has been 
frequently employed in fever, in comparatively large doses, 
especially in England, and indeed, as appears, with good results, 
erat any rate without any harm. Iu Germany, on the other 
hand, the majority of physicians are of opinion that the em=- 
ployment of alcoholics in severe fever ie dangerous, because 
they exercise a heating action, and are calculated therefore to 
intensify the fever. The subjective sense of heat and the rise 
in the pulse rate, as these usually uppear after the employment 
of these remedies, seem to support this view. 

My attention was long ugo called to certain isolated state- 
ments of observers which seemed to indicate that the action of 
aleohol on the bodily temperature in health might possibly be 
quite a different thing from what was usually supposed. These 
were, irrespective of the earlier observations of Prout, especially 
the investigations of Vierordt,! and of the assiduous though 
one-sided Bicker," the founder of the more recent theory of 

1 Physiologie des Athmens, p. 92 et #00, p. 944. Karleruhe, 1848, 


* Beitrage sur Hoithunile, ineberondere sur Krankheiter, Genusumittel wad 
Arcuciowirkungslelre, vol. i“ Gemusemittel,” p. 249 et seq. Crofeld, 1849. 
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‘may be effectively aided by the use of it. The real indications 
for the use of aleobol in fever belong to another province. 
It is in partionlar an important dietetic remedy, and it is aleo 
a very effective analeptic. The great importance of the most 
recent ifyestigations on the effects of alcohol is due to this: 
that by means of them it bas been proved with certainty that: 
the fear lest the temperature of the body should be increased 
still more by the yse of aleoholics is groundless, and that, by 
the removal of this, the most serious scruple as to its use in 
fevers has been finally set aside. Alcoholics will yet be ex- 
tensively employed in fevers, much less, however, as remedies 
directed against the fever or against the rige in the temperature 
than for the meeting of other extremely important and fre 
quently recurring indications, 


Ormen Axtiryrenic Meptcrses.* 


Besides the drags already treated of there is a great number 
of others in which antipyretic actions have been either proved 


to exist or may with some reason be presumed to exist, and pro- 
bably the number of these will soon be considerably increased, 
‘It is possible that some of these drugs, when once their 
mode of action has been empirically established by extended 
observations on fever patients, may be proved to be suitable for 
adoption as antipyretic remedies. Of none of them, however, 
are we able as yet to say that the investigations regarding them 
are such as to warrant us in placing them on the same level as 
quinine, salicylic acid, digitalis, or veratrine. The mere evidence 
that the temperature of the body is reduced after the employ- 
ment of a drug in any strong dose, in the ease of animale or of 
healthy subjects, or even of fever patients, is by no means 
enough to justify us in pronouncing it a useful antipyretic. Tn 
this respect it is enough to remember that, with most: poisons, 
when they are administered in toxic doses, the temperature of 
the body is usually reduced before the fatal symptoms appear. 
‘A reduction of the temperature of the body, such as is induced 
‘Of. Mittheilungen aus der Klinih von Broisky, 2 / 
AUohol- nd Chininbohandlung bei Puerpora leer’ Berne, 187%. 
* For notions of some recent antipyretic remedies ride end 
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With ethylie alcohol may be closely connected some other 
aleohole, a8 also several simple and compound ethers, finally 
chloroform and perhaps hydrate of chloral. From volatile oils 
ulso, and especially from camphor (Binz), a lowering of the 
temperature of the body is to be expected, when they are 
administered in large doses. 

After the administration of calomel in large doses in 
enteric fever, there generally follows a transient lowering of 
the temperature, a result to which both Traube and Wunderlich 
have already called attention, and which I can confirm from my 
‘own observation, The lowering of the temperature under the 
influence of tartar emetic, which appears along with symptoms 
of weakness of the heart (Ackermann), is perhaps to be con- 
sidered as, in part, a symptom of collapse. Also other purga- 
tives and emetics seem, when given in massive doses, to induce 
8 lowering of the temperature. 

Here we may also inclode preparations of arsevie and 
iodine, as well as the salts of potassium, and finally acids, 
the mineral acids as well as, and perhaps preferably, the organic 
acids, ~ 

APPENDIX —Buoop-Lerrixc. 

Tn addition to what we have said in regard to antipyretic 
medicines, reference may here also be made to blood-letting, in 
so far as by means of it an antipyretic action can be brought 
about, Galen, even in his time, had recourse to venesection 
until faintness was induced, as the surest means for lowering 
the rise of temperature due to fever; and he expressly lays 
streas on hlood-letting and cold as the two greatest, remedies in 
vontinued fever.’ Marshall Hall,? by means of experiments 
with determinations of temperature on healthy dogs, has 
proved that a considerable lowering of the temperature takes 
place if blood-letting is continued until syncope ensues. He 
advised that the patient should be made to sit up during the 
operation, as in that case fainting, which is to be regarded as 
the limit: for the blood-letting, appears sooner. Later observers 
have always found a lowering in the temperature of the body 

* Galon| Methodws medendi, ix. 4; nary xp. 612, Td, ix. 55 ed 
Kiln, x. p. 624. Bloodletting. a 








CHAPTER III, 
ANTIPYRETIC DIETETICS. 


Hippolantes: Uept duairny décor. Ed. Kiihn, i. p. 25. Ed. Ermerins, 
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‘Tue somewhat energetic antipyretic methods already spoken 
of, if they are to be attended with success in cases of fever, 


arrangements made for the 
and that in these 
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SE Sp apd dese order to make the 
as possible for a moderate course of the 
pee tene case ai Antipyretic dietetics 
minst aim, on the one hand, at rendering the production of heat 
as inconsiderable, nnd at keeping the temperature of the body 
as low, us possible, and, on the other, at maintaining as much 
as may be the patient's capability of resistance, 
‘The importance of snitable diet in cases of fever is evident 
from this fact, among other things, that it affects in many 
eases the course and issue of the disease, whether the patient 


atress is laid on proper dieting in the widest 


shall, in what follows, treat of the more important 


en er ee free ey its 
ag modifications which may be required in 
with the special peculiarities of different febrile 
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* Museular exertion produces 
hence it follows, as one of the 





to contend as long und vigorously ux posible against the 
disease, and not to go to bed until the physical impossi- 
bility of sitting up renders it necessary. Observation proves 
that by such # line of action the condition of the patient 
rendered worse. I have seen patients who were 
from simple typhus (typhate levis) or influenza, who sought to 
resist: the attack with all their might and often by means of 
bodily exertion, sink in such a surprising way that T was at 
first forced to suspect the presence of some other serious dis~ 
ease, it might be pulmonary phthisis, or in other cases carci= 
noma of the stomach, or the like, and the convalescence was 
protracted to such an extent as never happens otherwise in 
such mild eases,’ The fatal effects of bodily exertion and 
in severe fever cases I had especial occasion to observe in the 
typhous patients connected with the army of Bourbaki, quartered 
in Switzerland, whose symptoms were those of the severest 
type of the disease, and many of whom died in the first few 
days after their arrival, while in the ease of ‘the rest its further 
course showed that the disease in itself was not ut all of par- 
ticular intensity. Tt was observed by several physicians during 
the war, that even a too long railway journey is extraordinarily 
exhausting for typhous patients, and renders their condition, for 
4 time at least, very much worse,* 

Every patient suffering from fever, whether the case is one 
‘of seute or chronic disease, ought to be in bed; only in appa- 
rently quite slight cases, such as catarrhal fever or subacute 
quinsey, &c., ought an exception to be made in some circum= 
stances, and the patient allowed to spend part of the day in a 
recumbent posture on the sofa, In chronic cases also, when 
accompanied with hectic fever, constant rest in bed is to be 
urgently recommended. In phthisical patients, who suffer 
from chronic fever, all remedies employed against the fever 
are usually without effect so long as the patient refuses to 
submit to absolute rest, On the other hand, if the patient 
only steadily keeps to his bed, the fever is often seen to abate 


+ Ch such x case otwerved by me and reported in the Prager Vierteljalre 
sehrift, vol. lexxvii. p. TL 

* 8ce observations on this aubject by F. Nicmeyer, Dentathee Arelée far 
Atin, Med., vol, vill. pp, 435, 448. 
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estore days or en tein a 
‘most, when in the morning hours the 

Fee sase inss the normal limits, and the evening 
exacerbation is inconsiderable, that the paticnt is to be allowed 
to get up for an hour or two in the morning, and he must be 
eateful to return to bed before the febrile exacerbation sets in 
“After diseases in any degree serious the first attempt to 
get up is permissible at the very soonest only when the tempera~ 
ture in the evening has been found to be perfectly normal for 
several days. The first attempts, too, must only be of short con~ 
stage of convalescence must be completed 


eel pmiedh far more rapidly and praise full 
sooner when he spends the gteatest portion of 

the convalescent period in bed. 
_ Finally, it is of the utmost importance strictly to prohibit 
and especially the accustomed mental oceupa~ 
ihe tec any read or to be read to, to with- 
hold all reports on matters of business, everything that might 
‘excite, aad the like; loud noises and too much light are to be 


‘against. 
_ We may bere refer to the observations of W. Manaseein, 


such eases. Along with other kinds of passive 


‘yon dea tommperntachembnctnenton Dita Papa's Arediv 
ive 1871, pe 28%. * Celsas, fi. 





movement, he instances this very swinging motion. Either the 
bed is to be hung up, he says, or, if that is not practicable, one 
foot of the bedstead at least may be raised on a block, and the 
bed then swayed to and fro. 


‘Tar Sick CHAMBER AND Irs HYGIENE, 


In hospitals it is important, more particularly for fever 
patients, that the wards should not be too large, and that, in 
proportion to their eubie contents, they should contain as few 
patients as possible. In'badly conducted hospitals, in which only 
certain wards are provided with the necassary requisites for the 
conveniont use of baths and the like, it is customary for those 
suffering from fever to be crowded together in these rooms by 
preference. This proceeding is not calculated to promote the 
object contemplated. Regard for the patients, as well as for 
those in attendance, must lead to the distribution of as many of 
the fever patiente as possible among the other patients. Ob- 
viously we do not mean to include the directly contagious 
diseases, such as smallpox, measles, scarlatina, and typhus, 
which must. be isolated with the utmost strictness, each class by 
itself. On the contrary, with patients suffering, for example, 
from enteric fever, pneumonia, &e., it is better if they are distri- 
buted among the others. All the larger wards in a hospital should 
possess a supply of cold and warm water; and where this is not 
the case, it is much to be desired thrt the defect should) be 
remedied, It will then be no longer necessary to select the 
room according to the treatment which each patient may n= 
quire, or to change it afterwards in the course of the disease, 
Baths are best given close beside the bed of the patient by 
pushing the bath, which must be provided with castors, up to 
the bed. To transport the patient, as has heen recommended, 
out of the sick chamber into a bath-room provided for the pur- 
pose is. a proceeding not to be approved of, on account of the 
disagreeable peychical impression it is apt to produce. And 
where the hospital arrangements are to any extent satisfactory, 
the preparation of the bath in the ward is so simple that no 
other patient need he disturbed by it. 

Tn private practice a roomy chamber should be 





patient's face. To many patients » moderite softening 
down of the daylight is grateful. Only one person should, as a 
rule, remain in the room to take charge of the patient. All 
conversation with him should be avoided ; only necessary ques- 
tions should be answered. At the same time, all the wants of 
should be attended to as as possible, 
PUI NLGL hs Mesclt doce mot epnmss Se wie tothe 
eomfort if a room adjoining is given up exclusively for the 
ee es teste: 
who gets baths, one bed ix enough, 
Sah ti ox Wie Ste he only rarely soils it, and that 
enough during the bath to change the bedelothes 
reas ati She tao cage Tf, on the 
other hand, there are no baths, or none any longer necessary, it 
is very advisable that there should be two beds at the service 
of the patient, that he may have a change. In that case, how- 
‘must not walk aver from one bed ta the other, but he 





ANTIPYRETIC TREATMENT. 


im the lower part of the door of the room, and that several of 
the panes in the windows should be made to open, Every kind 
of complicated ventilating apparatus is much to be 

but not if simple ventilation by openings in the windows and 
doors is to be in consequence neglected. In private houses, 
where it is at all possible, a window in the adjoining room should 
be kept constantly more or leas open, even in winter, and the 
doar between the two apartments should always stand open. 
Eyen a strong draught of air, if transient, is quite harmless in 
fever. Exposing patients constantly to this draught, or lowering 
the temperature of the room so much that the patient constantly 
shivers, is not to be thought of; especially since the 

heat abstractions are not to be superseded by such means. 

The determinations of temperature are least annoying to 
the patient when they are made in the rectum; and patients 
who are aware that their ease isa critical one do not usually 
object to the proceeding. ‘The experience of recent years has 
satisfied me that the determinations of temperature in the 
rectum may be entrusted to competent and conecientious female 
nurses, even in the case of male patients, Only if the rectum 
become sensitive to its continuance, or if—as rarely happens 
in mild cases—other things have to be taken into eonsidera~ 
tion, should the temperature be determined in the axilla. 
The determinations of temperature taken by the nurse in the 
axilla frequently show too low a value; in the rectum the num- 
bers read off, if a division of the mercurial column has by 
chance taken place, may, on the other hand, be much too high. 
We may with certainty conclude that we have to do with a sur- 
prisingly high temperature if we ean see the gradual rise of 
the quicksilver after the introduction of the thermometer, or its 
gradual fall while the instrument is being slowly withdrawn. 


Diet, 

On the important question, What is the nourishment proper 
for fever patients ? widely different opinions prevailed in former 
times. There is no doubt the idea that the patient ought not 
to receive any nourishment, because by that means the fever 
might be nourished at the sume time, was in former 
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frequently carried too fur, and English physicians in. particular 
deserve credit for having called attention to the evils connected 
witl abstinence, and for pointing out that suitable food 


from serious fever, 
tobe given to them, 


have studied the subject of the nourishment of fever patients, 
A final decision of the question, What is the proper quantity, 
and especially what is the proper kind, of nourishment for fever 
patients ? will be arrived at only when, on the one hand, we 
rightly combine the reeulte of our enquiries on the nature and the 
dangers of fever with the results of investigations on the physio- 
“importance of individual food stuffs, aud when, on the 

other hand, we go on experimenting, and along with our own 
maintain a due regard to the results of experience 

nt the sick bed for the past thousand years. In this 
oe between acute and chronic febrile 


EE scsves yor ccnattereh wastes ‘the constituents 


danger te which the pationt is exposed is 
‘this waste as to the rise in the temperature 
‘gente fevers, therefore, the increase of th 








pacity 

than it would do under mere waste without a rise at 

time in the temperature. Teds tat wen buvtetay hac tie 
amount and duration of the increase in the temporature gives 

Ma itainditie ca cohen aoe wile eae 
the gradual waste of the constituents of the body really in the 
end causes death by exhaustion. We should therefore in chronic 
febrile disorders pay special attention to the indication for 
nourishing the patient as well as possible, but in doing so we 
endgame ck parecer br at 
always with the condition of the fever at the time, 
and that the temperature of the body is not ineressed anew by 
an unsuitable regimen, 


Dist wx Acure Disrase. 
All physicians in more modern times agree in regard to one 


article of food, viz. thnt, at least, an equal quantity of water 
is as necessary in disease as in health, In regard to this we 
must remember that the healthy man, besides the quantity of 
water which he takes in the form of different kinds of liquids, 
absorbs also a considerable quantity in the so called solid food 
which he consumes. Such fever patients even asare in a state 
of tolerably clear consciousness, unless they are expressly re~ 
quired to do so, are frequently indisposed to take the necessary 
quantity of liquid, When the fever is in any degree severe, 
the patient. should therefore have, when he is not sleeping, 
the glass or the spoon applied to his lips every quarter or 
every half hour. It has often heen noticed that after that he 
willingly drinks, although he is atill far from calling for liquid or 
stretching out his hand to the glass. If, however, he expressly 
refuses the draught when offered him, we should desist from 
pressing him. He should moreover be allowed to drink only a 
small quantity at once. In giving him liquid we should 
remember that the colder it is the more another indication for 
treatment, viz. heat abstraction, is met, though only toa 
extent. The nature of the drink must be regulated 








‘this last, respect i iilsé wilco ER earbo- 

hydrates, one of which in particular is to be rockoned as belong- 

Sie nes thn Lo el Medea ae 
‘These are gelatin and alcohol. 

We are thus led, ax Lhe result of practical experience and 
theoretical considerations, to assign the foremost place to carbo- 
hydrates of all the different food stuffs employed in the nourish- 
ment of fever patients, Obviously, however, it were a theoretic 
extravagance if anyone were therefore to think of giving a 
patient carbo-hydrates exclusively and of trying to nourish him 
with starchy food, ar honey. Not to speak of the aversion 
which such a mode of nourishment would soon excite on account 
of its monotony, an appropriate mixture of different food stufiy 
is a necessary condition in a dietary in any way satisfactory. 
What should be done, therefore, is to select from the different, 
kinds of food at our disposal those which can, on the one hand, 
De digested and absorbed by patients suffering from fever, and 
which, on the other, contain the different stuffs soadmixed 
as to be suitable for his usc. In severe fevers, solid food usually 
remains undigested, and ia therefore to be avoided. Everything 
administered should be in a fluid state, or else the solid con- 
stituents of it should be finely divided. And such food must 
always be administered in small quantities at a time, while, om 
the other hand, it must be given at short intervals, yet not 
without some attention to the previous habits of the patient in 
reference to the time of his principal meals. As regards their 
composition, those kinds of food deserve the preference which 
contain albuminoids and fata only in small quantities, while 
they at the same time abound in carbo-hydmites. 

Tf we regulate the nourishment according to these views, 
we mrive substantially nt that fever diet which cxperienced 
physicians of all times have boon ding 
ever since the days of Hippocrates, and from which only a 
physician here and there has deviated who suffered himself to 
be guided in his prescriptions more by the theoretic opinions 
‘temporarily prevailing than by actual experience at the bedside. 
‘There still remains ample scope for the regulati 
in individual cases, For example, in determining the kind of 
nourishment, we ought to take into aecount the inelinatio 





‘intestinal tract ; bot before sll, the duration and the stage of 
the disease. Tn diseases which last, but a short time, too great 
abstinence does no harm; and this is especially the case 
the beginning of severe febrile diseases, although 
‘we give the requisite quantity of water, we administer to the 
a modemte quantity of food. The more, however, 
ig protracted, the more carefully must attention be 
)@ liberal repair of the waste, 

from serious fevers we may recom~ 
decoctions of certain grains, using for these: 
whole grain, or the meal, of barley, onts, rice, of 
‘the thin part (grucl) and not the solid residue is 

decoction may be made with the addi 
that yields gelatin. We may even add 
‘meat in moderate quantity, by means of which the 
abo eo into 
for the extract is only of importance otherwise as 
4 to the palate. Too great quantities of the ex- 
t serve no purpoee, and are injurious rather than 
the superstitious belief that it is a specially concen- 
ee ot Stool seal vs ee 
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‘Papin’s pot, is advisable, or eve Leube’s preparations of meat; 
also Liebig’s beef tea, prepared by maceration of the meat in 
the cold with dilute hydrochloric acid, and mixed with red 
wine ; also, according to Voit und Bauer, freshly expressed meat 
juice, and, finally, the usnal peptones. 

In spite of the many theoretic doubts which exist in regant 
to its importance as a food, gelatin has always kept its place 
in the economy of the kitchen, and in the form of so called jelly 
soup and potted meat it has beon held in the highest repute, 
even in tho sick chamber. In many districts there is for 
patients a preference for barley water prepared with a decoction 
of calf foot or other substances abounding in tissues that 
yield gelatin; and among the older physicians decoctions 
with hartshorn were very much used in fever cases (sec, Og 
Ferndt, loc. cit. p. 145). Even in very recont times weakly 
acidulated gelatinous foods have been recommended by Wiel 
(loc, cit. p. 214) a8 an agreeable change for fever patients, and 
that on merely empirical grounds, unconnected with theory. 
The employment of gelatin has aleo been theoretically indi- 
cated very lately by the investigations of Voit, who believes 
it to be a food which, like the carbo: hydrates, and even in a 
still higher degree than they, results in a saving of the albu- 
men. On the ground of these investigations gelatin bas been 
repeatedly recommended us a nutritive substance in fevers. 

Wine and other aleoholies are allowable at every stage, and 
especially at the very height of the fever (sce p. 92). By the 
inveetigations of Binz and his it bas been proved? that, 


as an article of diet in fever case: 
this, that we may by means of ity 


| H. Senator, Cuterauchunges a 
Aandtung, p18 et sec,, Berlin 187 
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preferred. 

Tn the writings of Hippocrates on diet in aeute diseases, and 
especially in the one referred to above, the greatest importance 
is attached to the right use of ptisane, a decoction of whole 
barley; and a careful distinction is drawn between the cases in 
which simple ptisane is to be used and those in which it has to 


be administered mixed with the residue, Besides this, mix~ 
tures of honey and water (weX/kpyrov), and of honey, water, and 
vinegar (d£¢jed4), and finally different kinds of wine were used 
as drinks, In ancient times, drinks prepared from millet seed, 
flour, and grain of wheat were also employed. 

‘On the whole, in spite of all changes as to theory, and in 
spite of various differences in individual eases, the diet for fever 
patients has continued much the same up to onr own times ; 
and this fact is a certain guarantee that the principle at bottom 
is in substance correct, 

Serviceable recipes for the preparation of different kinds of 
food for fever patients are given, among others, by Berndt 
(loc. cit. p. 143). 

According to Stromeyer (loc. cit.), the best food fora typhus 
patient is oatmeal, which should be boiled for three hours and 
not be mixed with sugar. 

‘The salivary and buccal secretions are considerably dimi- 
nished, as a role, in fever, According to the investigutions of 

ace Zales: Peete Ar Medicin, Sed edit, voli p. 16l, Tommy, 
isthe 
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undertaken to decide this point (loc. cit. 

of these secretions, which ie always prosent: 

to convert starch into sugar is sometimes 

high fever, and in very high fever, and especially 

in continuously adynamie states, is almost always extinguished. 

‘The less abundant the secretion is, and the less we can reckon 

on its maintaining its amylolytic power, the moro is a supply 

‘of starchy food in any quantity to be avoided. On the other 

hand we may in such cases venture to employ grape sugar, of 

which it is to be assumed that it will be sure to be absorbed 
ani utilised by the tissues. 

i of Buss (loc. cit. p. 217 et seq.), which he 

‘made on paticnts suffering from long-continued serious febrile 

diseases, of conveying considerable quantities of food in a form 

im which it did not require to be digested, appears to be well” 

‘worthy of notice. Ina great number of typhus patients, who 

‘were fed in this way with Pare rire te 

‘grape sugar and peptones, and too, chiefly during the 

‘or artificial remissions of the fever, the diminution 


‘in the weight of the body was during the course of the disease 
tess than it usually is under the ordinary kind of 





can succeed in checking it ppeatirs prrcieriaieina the 
same condition of nutrition as previously, or in even effecting a 
decided improvement in that condition. In many cases we may 
4n the most convineing manner satisfy ourselves that, by means 
of a material improvement in the condition of nutrition, the 
patient ix not only kept up longer, but that the fever also is 
moderated and a fresh exacerbation of it prevented. 

So long as in chronic diseases the fever continues of any 
severity, and makee only «mall and transient remissions, the 
same principles in substance are to be adhered to in the selec~ 
tion of food as in the later stages of an sente fever. We must 
take every cary and sev that as much food is absorbed as the 
condition of the stomach and the intestines admits of, but we 
must be equally careful not to overstep the limits presoribed 
by the capability of the digestive apparatus. 

Tf the fever decreases, or makes stronger remissions or 
intermissions, we may go further in regard to food, and still 
more if from time to time there appear longer periods with no 
fever or with only very little. In chronic diseases it is of the 
utmost importance that these periods be utilised as diligently 
as possible for the improvement of nutrition. 

‘The principles which determine the selection of the food 
are deducible from what we Ieiore ib SB ORY SEaECOS nates 


of the physician ‘should 

carbo-hydrates a5 possible 

albuminoids may be left to the Anais and taste of the 
patient, after we have warn 


food for patients 
fever is not violent, milk is 
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the quantity at a defi- 
that 


allow him, GU bibl ‘baa; appetite’ x-mas 
the fall, according to his taste and incli- 


Bewadded to the venal milk food. fa pati 

to milk, it is beat. to discontinue it entircly for 8 to 14 days, 
‘then to begin with it again, 

Among fats, cod-liver oil may be most easily absorbed in 

ntion is to exereise by means 

sit le that. we should 


explain this to the 
ae 








few patients will bear sufficient quantities of these fora long 
time. 
‘The same is true of the carbo-hydrates, which may be used 


such quantities as to lead us to expect 

on nutrition from it. On the other hand the grape cure, if 
large quantities of grapes are consumed and borne, may serve 
ab times as a substitate for milk or cod-liver oil. Finally, we 
must remember that the southern wines, which abound in 
alcohol and sugar, if they are taken in large itis 
possess a not inconsiderable nutritious value. Where a single 
remedy is not borne in the quantity that is to be desired, then 
we may sometimes succeed in accomplishing something hy 

combinations, 

The use of alcoholics is without risk in chronic fevers also, 
and they are to be recommended, especially in the form of 
strong wine or strong beer, Eero 80h in Pave ee 
quantities go well with the milk cure, since they often 
impair the appetite or the ability to absorb the milk; on the 
other hand, they can be combined well with the coxliver ofl 
cure, or with the more commonly mix 

permitted, provided they are not 
holies, to lessen in some 


milk cure may be rendered more agreeal 

‘The question has sometime 
therefore be justified in. 
rapeutics before all to the improvement raat state of mutri- 
tion; whether, for example, it would be a benefit to a patient 
suffering from pulmonary phthisis if we were to exert out 








DIET IN CHRONIC FEVER. uz 
to increase the weight of the body, or, perhaps, even bo make 


to admit that the endeavour to find out a specific treatment for 
this disease is perfectly legitimate, and if we even entertain 


ance to every theoretically constructed cure so long as it i¢ 
not sufficiently practically tested, yet we have till now no 
Pe aie 


many faire of disease, onibas possible 
i of the patient is of importance, not only because 
yy means of it an arrest of the waste ix 
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in numerous local diseases, whether accompanied by fever or 
not, the best treatment is to begin by increasing the weight of 
the patient by means of proper nourishment. And in many 
chronic diseases accompanied by fever we have a much greater 
prospect of securing a reduction, and in the end a lasting 
cessation of the fever, by carefully enjoining an antipyretic 
dietary in the widest sense than by trusting to antipyretic 
medicines or other energetic antipyretic measures. 


CHAPTER Ty. 
APPLICATION OF ANTIPYRESIS, AND ITS RESULTS. 


Ares explaining in the preceding chapters the several remedies 
amd methods by means of which we may be able to reduce the 
fise in the temperature of the body due to fever, we shall in 
what follows have still to explain under what circumstances the 


employment of antipyretic remedies is enjoined, and in what 
way these are to be used. As regards this, misunderstandings 
and mistakes have not unfrequently occurred, 

‘There are physicians who have fancied that what the anti- 
Dyretic treatment has to do is to suppress the fever completely, 
or to do so, at any mite, as far as possible; that it has, for 


normal or nearly normal temperature dui ing the whole course 
‘of the disease, and in particular to cut short at once every ex- 
acerbation of the fever. If also happens, and that expecially 
with physicians who only occasionally take the temperature of 
their patients, that they are alarmed if they once find a tem- 

3 they then faney that 

and that all the anti- 


Much tore frequently still is the ‘oppasite th case, 
es antipyretic treatment of the fever patien 


d, only a small doss 
he proper mean, 
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It is more easy to remove another misunderstanding. — 

the ntirte mete of crw we Lave nr ato of 
Har reuialhy clita’ tmonedréa adit ree et Now, 
very intelligent and well-meaning physicians have eee 
that every fever patient is treated by us with innumerable 
baths and enormous doses of quinine, digitalis, veratrine, and 
other strong drugs. On this supposition they have thought: 
themselves hound to rise their voices and utter a protest 
against the employment of antipyretic methods.! ‘This suppo~ 
sition is obviously grounded on a, mistake, When a surgeon 
writes a text book on operative surgery, in which are deseribed 
all the serious operations which may under particular cireum= 
stances be necessary, no one, therefore fancies that the author 
would adopt all these in the case of any single patient that may 
come into his hands. As respects this, we may he permitted to 
refer to the statements which follow as to.the frequency with 
which the geveral antipyretic remedies are to be used. 


Ispications YOR ANTIPYRESIS. 

Every fever patient requires an antipyretic system of dict 
that shall be appropriate to his own case; but energetic anti- 
pyretic measures or medicines are not necessary with all fever 
patients. Among the different, febrile diseases in whieh the 
use of such energetic measures is not indicated we must. first, 
of all mention those in which, as regards the fever, the inudi- 
catio causalis can be met, To this class belong many cases 
of eymptomatic fever, such, for example, as happens in suppu- 
rations. We may under certain circumstances succeed, by 
means of an operation, in removing the source from which the 
fever proceeds, and therew: ‘h allay the fever also; while in 
other cases a suitable local treatment may be a prior condition 
to uu effective treatment of the fever. ‘To the diseases accom- 
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panied with fever in which a special antipyretic treatment ix 
generally unnecessiry, belong all those which ndmit of an 
effective specific treatment, We ordinarily treat neither ague 

‘or acute articular rheumatiam antipyretically ; on the contrary, 
in the one disease we employ quinine and, in the other, silieylie 
acid as specifies, and expect that when the specific action appeans 
the fever will cease. And if for typhoid as also pneumonia, 
sarlatina, and other febrile diseases, similar effective specific 
methods of treatment should once be found—which certainly, 
from the theoretic views now prevailing and our experience 
hitherto, we can by no means regard as am altogether vain 
hope—we should welcome the discovery with grent. satisfaction, 

hesitate a moment to give the preference to these 

specifies over the antipyretic treatment. Neither in more re- 

phe aal oad peemendlararpradag 

and theoretical, proposals in this direction, 

er easy been cy tte nonin reponse 

defenders of the parasitic theory of disense. Unfortunately, 
however, the search after specific remedic y 


of which, as 3 matter of principle, we have moreover argued 
‘with all heartiness already —has not yet led to any practical 
results; and #0, until we arrive at something better, we are glad 
to possess in antipyresis, if not a specific and radical, yet an 
‘effective, symptomatic remedy, by means of which the lives of 
os may be saved who would otherwise succumb to 


des Pebers, Lesh Ista. 





many cases maintain in spite of it a severe and 


lapses,? I cannot determine from my own experience. From 
the employment, however, of the remedy ina case that has 
already broken out, and in doses that are to be regurded as 
admissible, there is usually no specific action discernible by 
virtue of which antipyresis would be rendered superfluous. 

Prophylaxis is on principle of still greater importance in 
many disenses than their specific treatment, Perbaps we may 
venture to hope that proper hygienic measures will contribute 
to render many serious febrile diseases much less frequent, and 
thus to limit ina most rational way the province of the anti- 
pyretic treatment. 

Even in those febrile diseases which do not as yet admit of 
an effective specific treatment, an energetic antipyretio pro= 
ceeding is by no means indicated in every case. ‘This is only 
required in those cases in which, in consequence of the fever, 
real danger is imminent, A slight rise in the temperature is 
comparatively free from danger; but with the height of the 
temperature the danger of the patient increases at « rapid rate. 
‘This knowledge should lead us at once to seek for the indica~ 
tions for combating the fever every time the temperature 
reaches or exceeds a certain degree ; and upon this is grounded 
the rule formerly mentioned, which waa almost universally 
accepted at the first on the introduction of the thorough treat= 
suent by means of cold baths, that a hent-abstruction is always 
necessary when the tempernt reaches or exceeds 39° C. 
(102'2° F.) in the axilla, or $9-5° C. (103-1 F.) in the rectum. 
‘This rule has proved itself good in practice as a standard one, 
and it may, under certain cireumstances, even now, be still 
used as such. 

But it is not only the degree of the fever that is deter- 


* fh Immermann, * Ueber die Prophylaxe von Typhusrocirl 
apondeazblatt fiir Schweizer Aevste, 1878, Now 23, 2. 





afterwards, 
ministering quinine to prevent the recurrence of such a severe 
attack. A high temperature is dangerous only when it Insts 
(aac ay i latin tia 


es ended only rosso ies ec 
ly, or when, in consequence of the time it 
, danger from febrile waste begins to show itself, Many 
‘moderately severe cases of enteric fever, many cases 
pneumonia, of erysipelas, of measles, &c., do not 
re any active antipyretic treatment. In order to decide 
gach a course is necessary or umecessiry, very many 
ave to be taken into account, as, for example, the 
of the temperature that has been previously noticed in 
the natore of the disease, and the further progress 
‘we have reason to expect, judging from other ¢x~ 
" the pationt are of 
importance, and require careful consideration, In 
Soe ele ot an old ot foo + man, of a drunkard, 

n with emphysema, of a woman in a 
condition, 
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Tata ow tig thereat ty Henin And sinally, 
there are cases in which the diagnosis i uncertain at the com~ 
mencement. 1n all doubtful cases, a prudent physician will 
prefer the more certain method to that which is less so, and 
xather adopt at once an antipyretic course without any urgent 
necessity than, by neglect of the treatment at the right time, 
imperil the life of the patient, Cold bathe can never do any 
harm to a patient with a high temperature of the body (sce 
p- 59), even though the later course of the disease should 
perhaps show that they were not absolutely necessary. Tf in 
the case of a child, for example, the temperature has risen 
quickly above 40° C. (104° F.), and the physician, in anticipa- 
‘tion of something scrions, employs immediately a cold bath, 
he may be sure that he does no harm by means of it, even 
though the disease should next day turn out to be only an 
ephemeral fever. On the whole, it cannot be often enough 
repeated and strongly enough insisted on that in thix depart 
ment of therupeutics sins of omission are much worse than 
those of commission. The antipyretic treatment cannot pre- 
tend to repair the damage which has been already done by 
means of a high and too long protracted rise of the tempera- 
ture. It can only undertake to guard against euch harm, This 
task is to be completely accomplished only when measures are 
taken at the right time—that is, before the rise in the tem- 
‘perature has had the effect of irreparably injuring any important 
organs. And I may be ulxo allowed to remark here, that, though 
frequently made, it is a bad excuse when a physician, in regard 
to a patient who after a too long duration of a severe fever 
rapidly succumbs from paralysis of the heart, tries to justify 
his expectant treatment by pleading that up to that time no 

ing symptoms had shown themselves, and that there= 


threatening 

fore no indications for cnergetic measures were present. If he 
had observed and considered the temperature, and had he been 
acquainted with the danger of a sustained rise in the tempera~ 
ture, he might have foreseen the danger and prevented it. 
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_ls ener to determine more exetly in what way antipyretic 


every case, even those in which we have been completely sne- 
-eessfial in lowering the temperature of the body to the desired 
see teen of fie fever inanck ican 
while appeared, the temperature soon begins to rise again, and 
‘will iu a longer or shorter time attain to its original height. 
‘With all our remedies, therefore, we cin only produce an effect 

for a certain for a certain time, and a permanent removal of the fever ix only 


im many cases be attended with serious injury to 


Exporience also shows that a proceeding so violent 
necessary, but that we may, on the contrary, set 


the antipyretic treatment to perform a task far more gentle, 
‘more easy of application. 





take into account the length of time 

the continues, Thus we see 

dii-which w condition of continued fovér Taste w shorter tient, is 
less dangerous, in spite of the higher average degrees of tem- 
perature, than enteric fever, in which the fever usually lasts far 
longer, In our ordinary intermittent malarial fevers, in which 
during the paroxysms the temperature often rises above 41° ©. 
(105'8° F,), and in individual cases even as far as 42°C, (107-6° 
F.), there is no real danger from the fever. The high 

of temperature are only of short duration, and during the inter- 
missions the patient, as well as the several organs of his body, 
may recover agnin, and the injuries that have perbaps been 
sustained may be repaired. Hectic fever, which during the 
oily exacerbation exceeds 40° C. (104° F.), is indeed very 
serions on account of the great febrile waste connected with it, 
‘but there is no sudden danger in consequence of the rise in the 
temperature by itself; the patient bears such a fever fora com- 
paratively long time without any appearance of cardiac or 
cerebral paralysis, and if the fever should in the end cease 
before the waste has gone too far, he may then recoyer from its 
effects completely. 

On the other hand, the danger of a rise in the temperature 
is very great when it continues high without intermission. A 
continued fever in which the temperature is constantly above 
40° . (104° F.) is by its very continuance fatal even to the 
strongest individuals. And in severe cases of enteric fever, 
typhus, pneumonia, searlatina, &e., the fever is so dangerous 
only because the temperature usually eontinues for a long time 
ata great height without any material abatement. 

‘The experiences referred to show us a way by which we may 
sueceed in diminishing « or in rem ving the danger of continued 
fever without requiring to have recourse to violent and,in another 
direction, serious measures. As experience teaches, an intermis- 
sion of any daration in the fever is sufficient to rectify the 
disturbances caused by a temporary rise in the temperature, or 
‘at least so far “that they do ne ab permanent damage, and 

of the rise in the temperature, if it does 


patient. If we could change every continued fever 
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intermittent fever, the danger from the high temperature in 
neute diseases would in the main be removed. From thin it 
immediately follows that in acute diseases the indication for the 
antipyretic treatment is the less urgent the more the fever is 
‘spontaneously remittent or intermittent, and the more urgent 
the more the fever is a continued one. And in continued fever 
‘we do not need to try and suppress the fever completely: it is 
enough for the removal of the danger, if we succeed in bringing 
about strong remissions or intermissions for any length of time, 

A knowledge of this is of great practical importance, 
‘Decause by means of it we aim at an actually attainable object. 
By a proper application of antipyretic methods we usually suc- 
ceed in effecting sufficient remissions even in obstinate continued 
fever, Uf, on the other hand, we should choose to aim at a 

2 removal of the fever, we would not in severe cases 
uswally attain this object, or only do so to the injury of the 
yatient. 


jing to the antipyretic treatment merely the task of 
changing the continued fever in severe diseases sins el 
of 


ively low temperature. In thi: 
find that their object is not to be a 





obstinate cases cold fae fet 
‘By this means the temperature was constantly kept through~ 
out the whole conrse of the disease comparatively low. This 
observer appears to believe that, by employing the drug in this 
way, he has succeeded in proving that it has a specific action 
tending to shorten the period of the disease, But the final 
revult wag, that, of 260 cases of typhoid, 63 died—that there was 
consequently a mortality of 24-2 per cent. Though we must 
agree with the author in the opinion which he expresses that, 
under all circumstances, the percentages of mortality are not 
alone decisive in regard to the value of a method of treatment, 
yet there is no doubt that a method which givesin enteric fever 
a mortality of 24 per cent. is not to be recommended. 

Accordingly, so long ax we do not possess trustworthy reme- 
dies by which we may directly remove the disease we may be 
sure of this—that, when it has taken its course, the fever, in ty= 
phoid, searlatina, pneumonia, erysipelas, &e., will cease of itxelf; 
we should therefore limit the antipyretic treatment to observing 
accurately the fever and its effects on the patient during the 
course of the disease, and to bringing about artificial remissions 
as often as is necessary to uvert the danger arising from the 
fever. It is impossible to lay down a general rule as to how 
often such remissions should be brought about. For that pur- 
pose the special conditions present in each individual case have 
to be taken into consideration; besides this, the nature and course 
‘of the disease and, before all, the idiosynerasics of the patient, 
require to be carefully attended to. Not infrequently, even 
when we have limited onr task in this way, we shall be unable 
to accomplish all we may perhups deem desirable, but be obliged 
to content ourselves with what is actually attainable. 


igh degrees of tem and therefore, 
ee per or to 


prevent its contete. | 
‘we do not select the very strongest aed as the point of 
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‘but, on the contrary, are careful to seek out the weakest. If 
oar object is to being about strong remissions, we ought not to 
ehoose for thut purpose the time when the temperature is on 
the point of rising, and therefore very obstinately resista every 
attempt mailo to reduce it, but the time when it is on the 
point of falling, and can by antipyretic measures be easily re« 
ite quay cates toceguly. We ought to 
‘se our measures at the time of the exacerbation only when 
circumstances require it, such ns, ¢.g., a tempera~ 
ture co high as to threaten immediate danger, or eles some 
particular condition of the pationt which may make us feel that 
any farther rise may be very serious. But we usually let the 
exacerbation run its course without interference, for we know 
‘that even high degrees of temperature are attended with no 
real danger if they do not last long. On the contrary, we seek 
to concentrate the whole antipyretic action as much as possible 
op the time of the spontaneous remission, and to stake every- 
thing on deepening and prolonging this, and thus making the 
dangerous type of continued fever as much as possible similar 
‘to that of intermittent fever, which is free from ¢ 
greatest spontancous reduction of the temperature usually 
occurs in the night time, and especially between midnight and 


for\tho antipyretic action when it may be expected to produce 
effect. Ae ae mee aie 





regards cold baths, it appears from a wide f statistics 
that their action, as it shows itself in the state of the tempera 
ture of the body about two hours afterwards, ia at its maximam 
during the night, and especially at the time from midnight till 
morning (p. 38 et seq.); and in a still mars striking manner 
comparative estimates in regard to the action of quinine have 
shown, that the lowering of the temperature due to it is very 
much greater in the morning than im the evening hours, and 
that this diversity appears in geome measure independent of the 
time of administering it. In regard to the action of other 
antipyretics, we do not yet possess such a range of observations 
as is necessary to construct reliable statistics. 

‘The conception of the indications, as it has been explained 
above, commends itself also on the ground that there no longer 
exists any theoretic objection which otherwise, and perhaps not 
altogether unjustly, might be brought against. the employment 
of antipyretics, As nlrendy stated (p. 3), the older physicians 
held the opinion that fever was to be looked on as the result of 
nn effort of nature to recover health. They fancied thatthe body 
rid itself of the materials of the disease by means of the fover, 
and that therefore the fever was necessary in order to the ro- 
covery of the patient. This assumption of s depurative action 
of fever, which had gradually formed and developed itself more 
definitely in the post-Galenie period, was shared in by all physi~ 
cians until the most recent times; and, however diverse the 
scientific and practical ideas on other matters, and particularly 
the conception of fever in individual cases, might be, it consti- 
tuted the real groundwork for the theory of fever and its 
treatment. It is only recently that such theories have been dis~ 
countenaneed, and that principally on account of the teleological 
mode of regarding the matter, which seemed to be incompatible 
with the more modern tendency of scientific enquiry. But this 
older view has not been contradicted by facts ; on the contrary, 
many facts brought to light in recent times are in harmony 
with it, and the views in regard to the etiology and patho- 
genesis of fever, as these have gradually developed in the two 
last decades, must be accepted ax directly in favour of it. 

The older physicians had obviously deduced their ideu of 
fever, as the means by which the body was to free itself from 
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be correct, might. possibly serve ax a support toa weighty ob- 
jection against the antipyretic treatment. The legitimacy of 
this objection it might not be possible to dispute @ priori, and 
we could reply to it only by an appeal to direct experience and 
by contrasting the favourable results of the antipyretic treat- 
ment with the less favourable ones of the indifferent treatment. 
But this objection, even from a theoretical point of view, would 
‘be perfectly valid only in reference to that form of the anti- 
pyretic treatment which aims at suppression of the fever; 
while our application of antipyresis, in which we only seck to 
strengthen and prolong the remissions, and not to interfere 
with the course of the exacerbations, would remain as good as 
unaffected by it. 

While we limit in this way the scope of antipyresis, and 
postpone the artificially induced remissions to the period when 
they spontaneously occur, we remain even in another still more 
general eense in essential harmony with the traditions which 
have existed in practical medicine from the earliest times. The 
distinguished practitioners of all times have agreed in holding 
that it is the business of the physician to have regard before 
everything in his treatment to the natural course of the disease, 
and to regulate his procedure accordingly; and in this they 
were in advance of those who used to bonst that they had the 
course of the disease entirely in their power, and did not need 
to trouble themselves about the natural eourse of things (Ascle~ 
piades, Van Helmont). We think that we take a surer course 
when, in a fever which threatens to prove dangerous by its 
continuity, we rest content with changing it into a form less 
dangerous for the patient, while in other respects the action of 
the faver is not materially interfered with. 


Cnorce or Remepy. 

I regard the employment of direct heat abstractions as the 
csuentin! basis of the antipyretic treatment. My own experience, 
and that of others, has always more and more convinced me 
that the most favourable results are attained when we employ 
the cold water treatment in the first instance, and regard the 
antipyretic medicines in some measure merely as the reserve 








some physicians 
treatment in the luckground, and to rely upon antipyretic 
medicines solely. Highly as T rate the importance of the latter, 
Thbelieve that they attain their complete value only when they 
ire used in combination with, and as a support to, the cold 
water treatment, ‘I'he more I have of late years carried out 
‘the principle of trying to make the remissions stronger and 
rather than of combating the exacerbations 
he fever, the more frequently have T, even in serious cases, 
sitisfactory results by means of the simple cold water 
eee But even in such cases it is not altogether a 
‘matter of indifference whether we keep the antipyretic medi- 
eines in reserve or not, Only when we know that we have 
‘means at our disposal in case of need, can we work in 
calmness and cireumspection with those which should 
‘employed, and in no case are we beforehand to exclude 
of the absolute necessity of the employment of 
a medicines. 
wl ‘az regards this, it haa not proved to be such a simple 
‘matter for physicians to find out the happy mean. While 
some think that the cold water treatment is rendered super- 
A iellepeemeadions ne eee eee 


ns and in keeping it low as long as is necessary. 





eases with heat abstractions is aware of the 
difficulties which 20 often stand in the way of their satisfactory 
action, nnd will be glad to avail himself of every other remedy 
by means of which the satisfactory performance of the task is 
even in some degree facilitated. There are cases of fever of 
such obstinacy that, in spite of the constant repetition of 
heat abstractions, it is not sufficiently subdued, and 
the patients in the end cither die in consequence of the rise in 
the temperature, or run the risk of succumbing, if not to the 
fever, then perhaps to the severe measures employed in com- 
it. In those cages in which the fever seems seriously to 
imperil the life of the patient, it appears necessary to employ 
every remedy from which # diminution of the danger is to be 
expected, and, if it should be necessary, even several of them at 
the same time. Themodesof treatment by abstraction of heat, 
and the use of quinine and other antipyretic medicines, do not 
routually exclude each other; these remedies, when fittingly 
employed, may rather support one another. I believe that for 
the successful treatment of specially severe cases neither the 
‘one nor the other can be dispensed with. 

Finally, the cases are by no means infrequent in which 
special circumstances contra-indicate the employment of the 
stronger heat abstractions, or at any rate render impossible 
such energetic treatment as might be necessary for success. 
In such cases we must have recourse to antipyretic medicines. 

Cold baths hold the principal place among heat. abstractors. 
Tn order to obtain the requisite strong remissions by means of 
them, it is, before all, necessary to employ them principally 
during the night, and to regulate them so as to correspond 
with the spontaneous course of the temperature, ie. by using 
them more frequently as the night advances and the tempera~ 
ture of the patient gets lower. It is advisable to write out 
directions for the nurse as to the use of baths, in order that she 
may consult and go by them in case of doubt. Such directions 
for a bath during the night as 1 am in the habit of writing out 
may, in 8 case of enteric fever, for example, run as follows (the 
numbers giving the temperature refer to the temperature in 
the rectum) :— 





A bath is to be employed if the temperature is— 
from 7 to 11 pan. at 40° C. (104° F.), or above it 
» 12, 3am, ,, 395°C.(103°F) , 
» 4» T » 3 39°C. (102°F.) 3 
erident that the diroctions will sometimes contain 
‘somewhat different numbers, according to the circumstances of 
the individual case; and it must be reckoned as an advantage 


later period of the night than for the commencement, 
Tk may also be advisuble in particular cases to extend the time 


in the morning. They ought not usually to be given in 
unless the temperature should exceed a certain 
Umit, which may be fixed, according to oi n r 
40°5° C, (105° F.) or 41°C. (106° F.) 
compresses, and other milder forms o! abstraction may 
Pe ently iy 
patient. 


enough to do this every two hours, 
> ‘of apy severity I am in the habit 


after a few nights the obstinacy of the fever would 
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‘often be so far assuaged that a smaller number of them would 
be enough, and I have sometimes succeeded, even in such 
severe cases, in performing the whole trentment by baths alone, 
without antipyretic medicines, Otherwise, when the obstinacy 
‘of the fever is so great, the temperature of the bath should be 
somewhat lower still, viz. about, 12° C, (53*6° F.) 

No doubt, the carrying out of antipyresis in this way is 
very unpleasant to the nurse, and the task Jaid upon her at 
night is most onerous; but the welfare of the patient must. 
first be taken into account. And as rogards the patient, it is 
Jess disagreeable for him if he has bathe more frequently during 
the night and can then rest during the day, than if the 
baths are distributed over the whole 24 hours. And T may 
state that I have never, either in hospital or private practice, 
met with, on the part of the nurse, even so much as the 
appearance of discontent because of the exertion required on 
account of the night service. Finally, experience shows that 
by applying the system in this way, the number of the baths 
necessary on the whole for a patient ix usually considerably less 
than under the older mode of treatment, according to which 
baths were given at a definite limit of temperature, equally by 
day and night; since the newer method, by concentrating the 
baths on the night time, has a more speedy effect. 

Tn many even severe cases this mode of treatment is quite 
safficient, and we have no need to call in the help of antipyretic 
medicines; while in other cases again it is necessary to make 
use of the reserve, The employment of antipyretic medicines 
is principally necessary in all cases in which there is present 
one of the contra-indications mentioned above to the use 
of baths (p. 63 et seq.), and where the fever goes on with 
alarming violence, and that too continuously. Even with 
patients suffering from intestinal hmmorrhages, we may em- 
ploy quinine in antipyretic doses, but we administer it in 
that case in solution, with the addition of a little tincture 
of opium; and even in far advanced cardiac debility, in the 
presence of which the use of baths is contm-indicated, we may 
sometimes attain a succeseful result by means of quinine, In 
this way we may secure an improvement under certain cireum= 
stances, even in cases which come only late under treatment, 
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and with the patient so exhausted that the use of baths must. 
‘not for a moment be thought of. The employment of anti- 
pyretic medicines is enjoined, moreover, in all cases in which 
the fever is so obstinate that we are not able to bring about 
satisfactory remissions by means of baths alone, even when 
they are thoroughly employed ; just a also in the cases in 
which the patient is too much exhausted by the frequent 
repetition of the baths, and especially when he feels chilly and 
shivers for a very long time after each bath, It may happen 
that, at the time when the temperature of the rectum again 
shows the height which would indicate another bath, the 

parts of tho body continuo atill cold, and that there- 


SNe craat vapeovecnant in tho rata et tin alleat 

some days to come, with the result that afterwards the baths 

‘alone are sufficient. And finally, cometimes even in cases not 

so bad, this plan may be useful for patients who suffer when 

the bath is frequently repeated, if by means of un antipyretic 

medicine in « sufficiently large dose they are enabled to pass a 
ively quiet night. 

Ik is of groat importance that, along with the use of anti- 
pyretic medicines, we should also continue the baths, provided 
‘there i# no decided contra-indication to their use, Thus, for 

ee eat wh tas: in Oe afternoon 


night. 
‘ipyretic medicines 





antipyretic medicine, oy 
and do ws long ax possible with the baths alone. Anyhow, the 
dose should not ax a role be repeated before the 
lapse of at least 48 hours; I regard this rule as a fixed one, 
Page ae Teeeen ining ane walleye ats aD 
‘usual circumstances and special necessity would indace me to 
depart from it. 3a ight, intent, by nay Re Ae 
salicylic acid alternately, be able by means of medicines to 
‘effect a remission every night, but it is much better for the 
patient when longer intervals are allowed to Sea 
the effects produced by the medicines. On the other hand, it 
may in many cases be advisable to support the action of the 
bathe every second or third day by giving an antipyretic 
medicine. Many patients who are not able to bear the 
Fath treatment alone can bear it quite well if the requisite 
baths are reduced to a smaller number, by giving an anti- 
pyretic dose of quinine in the afternoon, or a dose of salicylic 
acid in the evening. 


‘Treatment or Contixurp Frver. 

‘The application of the principles we have laid down to the 
treatment of the various acute diseases, and to the individual 
cases, is obvious in the main from what we have already said. 
‘The drawing up of special indications for the individual case— 
especially the decision of the question, whether an antipyretic 
treatment is on the whole required, as also of the question, 
what antipyretic methods are to be used and to what extent—a 
Judicious physician will determine for himself by a careful con- 
sideration of the peculiarities of the course of the disease in 
the case in question, and, expecially, of the idiosyncrasies of the 
patient. A scheme of the treatment which would be service~ 
able in each case cannot be drawn up, 

With a view to a brief recapitulation of what we have till 
now been discussing, E shall give here an account of the anti- 
pyretic treatment of enteric fever, such as is at present carried 








strong man, in good health 
» between 15 and 40 years of age, who has been seized 
enteric fever and been brought under treatment within 
the first week of the disease. In this case we will consider 
‘the treatment only in so far as it refers to the fever, merely 
e that patients who come under treatment before the 
receive, as a rule, some large doses of calomel, and 
os ts pica egal 
ig ecpnied inthe previous chapters. 
From the time of the admission of the pationt the tempe- 
ature in the rectum is estimated every two or three hours, and 
‘if necessary, even every hour. If there is no danger in delay 
me allow the first 24 hours to pass without doing anything, in 
‘ender to watch the spontancous course of the temperature, If 
this is such that there is no danger to be apprehended from 
the continuousness of the fever, we must apply the expectant 
treatment for a while longer, and so on in each case, until the 
disease has run its course. But should the height and espe- 
ally the persistence of the rise of temperature lead us to 
danger, not immediate perhaps, yet in the future, 








gradually cooled baths are 

preity nie ees period of the night, and in the nights 
‘that follow, the bath is used from the first at the temperature 
ea oe tes tains by standing in the room; or, should 
of these bathe not appear quite sufficient, it is still 

further cooled to about 55°F. During the night the tempe~ 
‘ature is taken every hour if the fever is in any degree obsti- 
‘mate, and the bath repeated accordingly. From 7 or 8 in the 
‘we, as a rule, let the temperature take its course, and 

yy at most coll spongings, cold compresses, or the like. 

¥ when the temperature rises unusually high, to 105° F., or 
teases to 106" F., should there be also baths given in 
In the event of the baths employed during the 
facing @ sufficient remission, the temperatare usnally 
in the daytime also somewhat lower than we should 


















Sool gh On the following evening the same 
tion, somewhat modified if 5 aoe is employed su 
for the application of the 

‘Though in Shoe pee] Tar hin Wage yey oer 
purpose of antipyreeia, of the tendency in’ many 
poeta toa slight fall in the temperature at r, having 

had recourse to baths between 11 and 2 o'clock, 1 Tava since 
become convinced that this tendency to fall is, at least in fevers, 
not always present, and that it is more advisable to concentrate 
the baths entirely on the night time, and to dispense with all 
the stronger measures in the daytime, unless an undue rise in 
the temperature should happen to appear. 

If sufficient remissions are secured by means of the baths 
alone, all further antipyretic remedies are dispensed with, and 
baths are used every night in much the same way to the end 
of the disease. In this case it is in general observed that the 
more thoroughly and consistently the bath treatment is carried 
out on the firet few nighta the fewer baths are, as a rule, neces- 
sary on the succeeding ones. Only when sufficient and more 
prolonged remissions appear spontaneously towards morning 
are the baths entirely dispensed with ; and then a rise in the 
temperature in the evening above 104° F., if of short con- 
tinuance, may be disregarded. What degree of temperature is 
to be considered « sufficient spontaneous or artificial remission, 
depends on the idiosyncrasy of the patient, In persons, other= 
wise strong, in whom the action of the heart exhibite no 
aymptoms of feebleness, it may be enongh if the temperature 
in the rectum remains under 102° F. from 4 to 6 hours. 
Under other circumstances a greater decrease must be sought 
for, and if necessary artificially brought about. 

Tf, as not unfrequently happens in specially severe cases, 
the bathe during several successive nights do not produce sufti- 
cient remissions, ar if, from any of the reasons mentioned 
previously, the patient cannot bear the baths as often as is 
necessary, antipyretic medicines are employed along with them. 
Where there are no symptoms of feebleness of ‘the 
T have often been in the habit of Inte of gi 
in o dose of 76 grains in a neutralised wileat This dose is 
administered between 8 and 10 in the evening in the course 








Searr on 7 
of from one to two hours, the treatment by means of the 


haying been begun at 7, according to the usual directions. 
other cases, L use quinine in a dove of from 30 to 40, 
7 
7. 


Ble Bi 


which is given in the afternoon between 4 and 
eourse of an hour, the bathe been begun os usual at 
consequence of this combined use of medicines and 
ain that the temperature falls towards morning 
88° C. (100-4° F.) or lower, and continues for a longer 
ab this point. Should the action not prove so strong a 


tbe 


“ 
rabiwpashed, 08 ‘a rule, before the lapse of 48 hours; on the 
contrary the repetition is, when possible, put off still further, 
ROME Rab saseidentcontizvance of the baths. Tn many cases 
Bsn ct ein later on with baths alone, after 


ae ing allowed the dose of quinine to be mare 


seldom, meet with cases of enteric fever in which the 
‘fever is s0 obstinate that even such doses, in combination with 
ety remission. In 
ee eect, malta an sometimes, when 
does not suoceed, 





therefore, after the last dose of quinine, 45 grains more of that: 
drug were given. Then, under the joint action of the baths, the 
tempernture usually went down to 100° F,, or still lower, until 
the following morning; and by that means the immediate danger 
was removed. Quinine and salicylic acid may also be similarly 
administered in combination; the former is given in the after- 
noon, the latter in the late evening, so that the maximum of 
the effect of both medicines may be obtained, while the baths 
are at the sume time continued as often as the preseription re~ 
quires, After a strong remiesion enforced in this way the 
obatinacy of the fever then shows itself so far broken that the 
further treatment may be conducted in the usnal way. 

Tu slight or only moderately severe cases of enteric fever, 
it is obvious that the employment of all the remedial methods 
prescribed is not necessary; we may in these cases, under 
certain circumstances, dispense with all; undor others, with 
at least one or the other remedy; and we may make the 
selection of the remedy also in some degree dependent on 
external conditions, or even on the wishes or inclinations of 
the patient. Thus, for example, in slight cases in which the 
production of a greater remission appears to be indicated but 
once, oronly a few times, [ regard it of no consequence whether 
we respond to this indication by means of a few baths, or even 
without baths, by the use of an antipyretic medicine. Tn eases 
that are not too severe, a suitable dietary is really the main 
thing, and we may reserve antipyresis for any urgency. On 
the other hand, the antipyretic method of cure has its own 
great and decided importance, and often a truly life-saving 
effect, in cases in which actual danger is imminent, Where we 
have todo with a serious and dangerous case, I should consider 
it wrong if we did not give the preference to the energetic 
use of baths. And we should not forget that we may have to 
do with a case of enteric fever which, though it may appear at 
first slight, may afterwards develop into a severe and dangerous 
one. 

‘The treatment becomes in a high dogree prejudicial, if, in 
serious cases, intestinal hemorrhages have taken place at an 
early stage, or if there is any other definite contra-indication 
to the use of baths. In that case it is out of our power to 





avail ourselves of the most important of our therspeutie agente, 

EeRaseteetistaior any, fi aces in which actero cot eon’ 
tinned fever supervenes, be fatal to the patient. Yet we may 
succeed in many cases in bringing about a favourable termi- 
nation by merely treating them with antipyretic medicines. We 
have already stated that antipyretic remedies may be employed 
$n intestinal hemorrhages, and especially a solution of quinine 
‘with tincture of opium added to it; but in this case also we 
ought to avoid ns far as possible n too frequent repetition of the 
arc oe Mie roc ofere tho Tape 


cL is niin of entails events tec 
‘maintained or anew increased, it is treated substantially on the 
same principles as the original fever. Of the antipyretic treat 
ment in certain important sequelm, we shall have to speak 
further on. 


Warder to give » rough idea of how often, agreeably to the 
Principles laid down, the various antipyretic methods may come 
into play, I avail myself of the cases of enteric fever which 


T bave myself treated in the clinic at Tiibingen since the 
autumn of 1871. I here leave out of account the cases whieh 
same into my hands in so late a stage of the disease that the 
‘snlipyretic treatment was either no longer practicable or no 
: , If we deduct these cases, there remain 99 
which were under treatment at the height of the febrile stage. 
Of these there were treated— 
arene ese ihe stronger entiy stic methods 24 
ee ca 
“With baths and quinine " Ps 
ices Siero wad | 4 
With baths, quinine, and salicylic acid 
“With baths, quinine, and digitalis. 
quinine alone, without baths. 
4 With salicylic acid alone, without baths. 
" With several antipyretic medicines, without | baths 


| eth ey 
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Among the 63 patients treated with baths— 


22 received . 2 «6 « itd 

11—20 
. 21-30 
+ 31-40 


1B 


. 41—50 
. » 51—60 
. + 60—s80 
: ~ 80—100 
: more than 100 


In the case of the three patiente who had received more 
than 100 baths, the numbers respectively amounted to 111, 
129, 137. To the first two of these no antipyretic modicines 
were administered. All three recovered completely. 

The antipyretic treatment as sketched out for enteric fever 
is the same for every continued fever. We must, however, 
never forget that in a particularly malignant fever, as, for 
example, in severe cases of pneumonia or searlatina, it is of 
still more importance to effect a strong remission as early ag 
possible, We should therefore begin on the first night after 
the admission of the patient with the energetic and concen= 
trated bath treatment, and should the baths alone appear in- 
sufficient, we should call in carly the simultaneous action of an 
Dy it case, it may appear that 
there is need of on w to 
the great obstinacy of 
disease, and to bring about, 
Even in other diseases a 


early hours of the morni 

bation haye free course dur 
eure that any excessive rit 
occur is immediately noted and : 





I usually succeed in this by the employment of 
quinine or salicylic acid in antipyretic doses, ‘The production of 
ome or more such remissions may, under certain circumstances, 
be decisive of the farther course of the disease, The fever, 
indeed, in sach cases, is only the result of the local disease ; 
bot it has also, in its turn, an influence on that disease, since, 
in consequence of the rise in the temperature, the tendency of 
the tissues to undergo degeneration and to break up is in- 
ereased, and by that means the local disease assumes an un- 
favourable character. If we succeed in lessening the fever 
from time to time by antipyretic treatment, and in breaking 
through, ax it were, this circulus vitiowus, it not unfrequently 
b that the local affection begins from this time to exhibit: 

nfayourable development. In cnscs in which extensive 
‘caseation or destruction of the lungs already exists, such a treat~ 
‘ment has often no real influence over the further course of the 


disease, But there are cases with the destraction less ad- 


in which some of the infiltrated pulmonary vesicles are 
found to be still in the condition of simple chronic pneumonia, 
“and in which a resolution of the infiltration is still possible ; 
“it sich cages such an antipyretic treatment may, umder 
ireumstances, be of decided importance, while the pos- 

‘of the resolution is still maintained or inereased. 
more the fever has of itself the remittent of inter- 
mittent character the leas is to be expected from antipyretic doses 
4 ‘or salicylic acid. We may, by means of these, indeed, 
‘the height of the exacerbations, but we do not reattily 
in removing them permanently, and the principal 
lon peculiar to antipyretic dosés, viz, that of bringing about 
iry intermissions of the fever, is not necessary in spon- 
ly intermittent. cases; on the other hand, an energetic 
‘regularly sustained antipyretic treatment is sometimes 
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‘meang of complete rest and equable temperature, such as i¢ 
obtained by constant lying in bed, the fever frequently abates 
after the lapse of some timo, and a mode of nourishment in 
which proteids give place to fats and carbo-hydmtes also eon- 
tributes to this result. In this respect cod-liver oil, for ex~ 
ample, may be reckoned among antipyretic remedies, as being 
quite as good as alcohol, Finally, in cases in which the febrile 
exacerbations are very considerable, or in which, by the rather 
prolonged application of dietetic treatment, no sufficient abate 
ment of the fever has been attained, it is advisable to nse digi- 
talis or quinine in small but long-continued doses (p. 90), with- 
out, however, at the same time neglecting the dietetic treat- 
ment. 


Ayriryrenic TREATMENT OF Grave Sequrias. 


Of the numerous consequences of fever which under certain 
circumstances may oblige us to adopt special modifications of 
the antipyretic treatment, we intend to epeak only of those 
which occur with special frequency, and which not rarely 
lead some to call in question the success of this treatment. 
We have already repeatedly remarked that the business of the 
physician is principally to guard against the dangerous de- 
welopments of these states, But, in point of fact, these not 
unfrequently oceur in severe fevers, either because, in spite of 
careful treatment, the effort to prevent them has not been suc- 
cessful in the particular ense, or, and this especially frequently, 
because the cases come under treatment only after these con= 
ditions have been already more or less fully developed, 

Among these ecquolw, feebleness or paralysis of the heart 
is the most frequent and serious. Where symptoms of a con- 
siderable degree of cardiac bax’ exist, the hope of a favour- 
able termination, especially if we have reason to expect a long 
duration of the fever, ay very much lessened, although not 
entirely abolished, A prudent and, at the same time, energetic 

treatment may be expected to succeet especially i in the cases 
in which the feebleness of the come about solely in 
consequence of a proper antipyretic treatment having till then 
been neglected, first and most urgent indication is to 
keep down the te ture 30 long as it has a tendeney to rise. 
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ireitment than can paralysis of the heart, and so- 
far as it does not depend upon gross anatomical lesions of the 
brain it hardly ever cccurs as the immediate cause of death in 
cases which have from the first been treated by a suitable anti- 
pyretie method. The local application of ice bladders to the head 
may contribute materially to keep the functions of the brain in 
their normal state. T used formerly to prefer to employ coli 
affusions on the head in cases of severe coma and threatened 
paralysis of the brain, and not unfrequently, indeed, with sarprie 
ing success, Even, in specially severe brain symptoms, a vesieat~ 
ing blister was sometimes applied to the nape of the neck ; but of 
late, since the adoption of consistent antipyreais, such an indi- 
ation has been present only occasionally in cases that have 
come very late under treatment, such cases as might then, 
however, be sufficiently treated by the usual antipyretic methods 
along with the simultaneous employment of ice bladders, 


RESULTS. 

It has been already stated (p, 17) that wherever the anti- 
pyretic treatment has been properly applied the results have 
been extremely favonrable. Under this treatment the fever, in 
itself, hax lost most of its dangers; and therewith the general 
danger bas been greatly lessened in numerous acute distases. 
Whoever treats a pretty lange number of cases antipyretically 
will soon feel convinced of this: as also he who studies without 
prejudice the many communications that have appeared within 
the last few years on the result of antipyretic treatment. 

Such an extensive body of facts bearing upon various 
diseases has been collected that the simple statistics of mortality 
are enough to demonstrate the superiority of the antipyretic 
treatment. Many such statistics have been published,' especially 
in reference to enteric fever,and many of these comply with all 
the requirements necessary to make them objective and demon- 
strative. . 

If individual physicians haye gone too far in their enthusiasm. 

' A comparison of the articles relating to this matter may be found in 


Brand's work entitled Die Wasserbchandluag der typhisen Bieber, p. 288 ot 
#eq,, Tubingen, 1877. 








many bad . 

Tae eeveev a by thar once removed, ‘Thus, for 

ple, perforations of the intestines take place, even under 

retic treatment, and they may even appear in casos 

run such an easy course that an antipyretic 

is not at all indicated, Other individual complications 

to life, or porticular accidents, are possible under 

of treatment; indeed, the greatest number of the 

icsted with an unfavourable course coustst of such as come under 

‘treatment too late, some ulready moribund, others in a condition 

whieh does not admit of antipyretic treatment or renders a 
“enfficiently succexsful result from it impossible. 

_ I give in what follows the statistics of cases of enteric 


came under my care from 1865 to 1871 in the 
wards of the Bile Hospital. This fever had till 1866 
in this hospital on the usual expectant plan, but 

y they had begun to give at times a cold or a tepid bath, 
1865, baths have been regularly employed, though 


according to indicationsas certain as in reeent times, 
since September, 1866, after the convincing communi- 
of Jiirgensen of hix results at Kiel came under my 
the baths were employed with gmdually greater fre 
and gradually somewhat colder; and, along with these, 
tic medicines were used in an appropriate way, until 
‘since 1868, the method of treatment had become 
fixed. A determination of temperature was, as a 

de in the axilla every two hours, by day and by night, 
often ss it reached or exceeded 39° C. (102-20° F.) 
bath was given. Besides, in cases accompanied with 
fever, antipyretic medicines, and especially quinine in 

joses, were employed—in «vere cases, generally every 
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second day. It ought to be remarked, what the statistics how- 
ever make clear, viz. that enteric fever in Bale is distinguished 
not only for very great frequency but also especially great in- 
tensity, and that very severe cases occur more often there than 
in most other places. 


I. Expectant Symptomatic Treatment. 
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IL. With Incomplete Antipyretic Treatment. 
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Although these for the most purt are undoubtedly to be re- 


gurded etiologically a3 slight cases of typhoid fever, yet, when 
a comparison of the results under different treatment is to be 
made, we are accustomed justly to leave them out of the sta- 
tistics of mortality,as they usually require no peculiar treatment, 
and on that account can bear no testimony either for or againat 
any method. If we calculate them together, which is quite 
possible, according to the statistics lying before me, relative to 
the years from 1854 to 1864, and then repeat the calculation 
with regard to the whole period of thorough antipyretic treat- 
ment, the numbers of the patients treated will have equal 
value. We obtain, then, during the years 1854 to 1864, 1,847 
patients who have received expectant symptomatic treatment, 
with 334 deaths, which amounta to a mortality of 18*1 per cent, 
among cases of gastric fever, typhoid fever, and febrile intestinal 
catarrh inclusive; while, during the period of thorongh antipy- 
retic treatment, we have 1,798 patients with 130 deaths, or a 
mortality of 7-2 per cent. Had patients died at the same rate 
with the latter treatment us with the former, 325 out of 1,798 
cases would have proved fatal. We have seen that only 130 
deaths took place ; consequently 195 patients less died. 

‘The second method of comparing the numbers is this: 
From the year 1865 onwards, we leave out of the statistics 
all those cases of which it could be presumed that in former 
years they would not bave been regarded as typhoid cases. 
Such an omission is of course not quite free from arbitrariness, 
az an absolute limit does not exist, As, however, I had oppor- 
tunities of frequent intereourse with the two physicians who, 
since 1859, acted as assistant physicians in the medical wards 
and drew up the accounts relating to the  petaeny seeing that 
often in the course of the day, 
with one for a year and a half and w: the ihe for six years, 
I could very well judge of the mann they were in 
the habit of limiting the earli t In order, however, 
to be quite certain, I have the ex as far as possible 
by omitting all that b inated slight cases, and alo 
those in which the easier course of the disease might possibly 

2 n cordingly in the 
second group, 1! pt. 1866, 286 cases are left out, and 





and exists at most this difference—that 
we thin] groups the calculation was made somewhat 
sble than for the first. We obtain then :-— 
‘expectant symptomatic treatment : 
1,718 patients and 469 deaths; mortality, 27-3 per cent. 
are taberiect nitiretis treatment: 
746 patients and 159 deaths; mortality, 21°3 per cont, 
Ii, Under thorough antipyretic treatment ; 
1,163 patients and 130 deaths ; mortality, 11-2 per cent. 
‘To the principles which were observed in the: above statistics 
may be added:— 
Bears gia for each separate year embrace all those 
eases of enteric fever which in the course of the year were 
ed in the hospital of Bile; and the number for each year 
een those patients who left the hospital or died during 
Only in the years 1864 to 1868, for evident, reasons, 
was "not made according to the exit but accord- 
Pn entrance of the patients. The numbers given in con- 
nection with the antipyretic treatment therefore comprehend 
‘not only the patients who were actually treated antipyretically, 
but ales those’ who, for some cause or other, did not receive 
treatment. 
the number of those who died of enteric fever was 
since 1865, every patient suffering from that disease 
hospital and who did not leave it alive. In such cases we 
‘not enquire whether und how the patient was treated, or 
he actually died of typhoid and not rather of some 


er Such questions might easily lead to arbitrary 
fions, and it is therefore better entirely to avoid them. 
‘gain particularly enforce the remark that. among the 


that have occurred under antipyretic treatunent, those 

re included which on their entrance were no longer sus~ 
either of antipyretic or of any other treatment, or from 
‘cause or other were not treated antipyretieally. Though 
i which have no other tendency than to settle, with 


h certainty as possible, the actual proportions, this and 
it deal else must, properly speaking, be self evident, still 
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T must again bring it. emphatically forward, because elsewhere 
it has not been regarded in this light, but further arbitrary 
depreciations have been made.’ Still further, among the vietims 
of typhoid fever are included not only those who died more or 
less directly either from the fever itself, or from complications 
and seqnele of it, but also those whose death had either no 
direct connection with the fever or no convection at all. ‘Thus, 
for instance, among the cases which terminated fatally are found 
specified two patients who, during their stay in the hospital, had 
thrown themselves from the window and died in consequence ; 
another in whom, after slight typhoid, uleerative endocarditis 
made its appearance; another who during the course of the 
disease aborted, and died, undoubtedly of puerperal fever ; 
another who, after the fever had run its course, was fully con~ 
yalescent, and died in consequence of strumous disease which 
had previously existed, &e. It may indeed be disputed 
whether all euch caves are to be included, or, if any, which of 
them; and in fact it has been debated :* but, just because 
the limits are doubtful, I settle the matter by reckoning 
among the victims of typhoid fever every patient in the 
hospital afflicted with that disease who did not leave it alive. 
If the line is dmwn in this way, then all doubt in pronouncing 
on individual cases is removed, and any posible mistake 
ean only place the resulta of the antipyretic treatment in « 
more unfavourable light. Full accuracy can easily be obtained 
hy publishing « short history of each case that has terminated 
fatally” It is trae that during the period of the expectant 
symptomatic treatment before the year 1865 statistics wero not 
drawn up quite in accordance with these principles, sinee, for, 
example, the cases of those patients who died of complications, 
or sequel, which had no direct connection with typhoid, were 

1 Sco The @laagow Modleal Journal, Sept. 1875, 

* Seo Brand, Die Wissserbehandlung der typhivon Fieder, p. 112, Tabingen, 
aT A abort account has been published of mast of the eases of enteric fever 
which have terminated fatally in the hospital of Iiile since the introduction 
of thorough wntipyretic treatment, namely, of 101 out of the 130 mentioned 
in the above statistics See Liebermeistor and Hnyenbach, Bovhachtungon 
wid Versuche Sher die Anwendung dea kaltow Wassers bei fieborhaften Krank~ 
Aeiten, Leipzig, 1868, Seo also the printed wnnanl reports of the modica® 
‘wards of tho hospital for the yours 1869 to 1874. 
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sometimes not placed under the head of that disease, but under 
‘that representing the more proximate cause of death. If, not- 
‘Withstanding this, the results of tho antipyretic treatment have 
‘turned out so very favourably, its superiority is so much more 

Our statistics, accordingly, show that since the introduction 

of antipyretic treatment into the hospital of Billo the rate of 
in enteric fever has been reduced to less than the half 
‘of what it was in former times. 

Th the clinic of Tiibingen, too, the thorough use of anti- 
pyretic methods has proved very efficient in this disease. In 
the year 1860, after Professor Niemeyer, with whom I acted 
‘a# assistant physician, had undertaken the charge of the clinic, 

imperfect antipyretic treatment was begun there by the 
ecasional use of somewhat strong heat abstractions or of anti- 
Pyretic doses of quinine. Still great caution was exercised in 
farrying ont these heat abstractions, which were not used more 

‘once a day, except in rare instances. At a later date the 
‘tse of them became even more rare than formerly, After I bad 
i. the charge of the clinic, in the autumn of 1871, 

thorough antipyretic treatment was carried out, and gradually 
it became the groat object of this mode of treatment rither to 
bring about stronger and longer intermissions of the fever than 
fo combat the exacerbation. ‘The results were as follows :— 
eer ce ene ts tnpentace estipyrotis|tretenect 
1,6) { 


autumn 1871 to March 1880, 10 patents suffering from 
disease were received ; 6 of h 
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only after the lapse of the second week. A fifth patient died of 
perforation of the intestines, and the sixth of a pneumonia which 
appeared late in the course of the case. Several were brought 
to the hospital very late; and although on entering they gnve 
evidence of very considerable weakness of the heurt ulong with 
excessive frequency of the pulse, they, nevertheloss, recovered. 
On the other hand, even among those who entered late, there 
were individual cases in which when they came under treatinent 
no special danger any longer existed. 

Against the application of statistics of results to thermpeutic 
questions in the earlier decades of the century, the charge must 
generally be brought that those who compiled them did not 
make use of that strict method of calculation of the pro- 
bability, by which alone it. conld be decided how far one might 
with certainty assume that the difference of result was not 
simply accidental, This charge, the justice of which cannot be 
altogether denied, so often repeated by theorists, has easenti- 
ally contributed to bring discredit on therapeutic statistics, even 
when they were satisfactory in every other requirement. This 
want was especially perceptible in certain eases, in those, for 
instance, in which under the above-mentioned statistics of the 
clinic of Tilbingen the numbers were too small to admit of 
the usual mathematical methods being employed, while yet the 
facts were of such a Icind as to bear an aspect the very reverse 
of unimportant to an unprejudiced inspection. Since I have 
given a comparatively direct and simple method of making such 
caleulations,' it ix no longer difficult to apply the method of 
calculating according to probability to such questions; and this 
method must be employed in order to fix the degree of im- 


' On calculation of probability in its application to therapontic statistios, 
‘vide Volkmann's Sammlung Minischer Vertrdge, No. 110, Leipzig, 1877. Since 
that time Hagonbsch Bischoff has eubmitt subject to an entirely new 
mothod of examination, and has arrived formalin which T 
Jad proviously found out in another way ibah Bischoll, “Die 
Anwendang der Wahrschoinlichkeitsrvchnung aaf dio therapentiscbo Statistik 
und dic Statistik tiborhaupt,’ Verhandlungen dee wrachonden Gesell- 
schaft in Basel, vol, vi. 1878, p, 16. On the transformation of the respective 
formule by an elementary mothod, vide H. Ki maller Matheratical 
Communications, IV.,'in the Berioht dex Gewerberchule cu Besrl, 1876-7, 
p. 11, Bate, 1877. 








‘the mathematical analysis, that part of the proposition ix Sea te 
be solved which T have designated the clin 
Bey b crab he te nore acini 
-complication of circurnstances which often exista, and which may 
amake it difficult, or even impossible, to decide how far the 
difference of resulta depends on a factor which comes immedi- 
before the eye, or on other factors known or unknown. 
“Thus, even the above-mentioned statistics of the hospital of 
Bile, and the application of the method of calculating according 
to probability, afford no proof that the more favourable rate of 
mortality during the period of antipyretic treatment was nctunlly 
‘and golely the result of that treatment. The calculation only 
proves with almost absolute certainty that the difference in the 
mortality was not accidental. At the same time, however, the 
sexistence of a difference ix universally shown in the continually 
operating causes 3 calculation can give no explanation as to what: 


‘thorough examination is essential, This examination has been 
already undertaken in every direction with all possible care, but 
a repetition of the details, which have already for the most: part 
heen communicated on other occasions,' would lead us too far. 
IT may only remark that enteric fever in Bile has more recently 
lost nothing of its former malignity ; and that neither the im- 
provements in the hospital arrangements, except in so far aa 
they have facilitated antiypretic treatment, nor the somewhat 
earlier entrance of patients, nor, finally, the various changes in 
their treatment, have exercised any real influence. The only 
constantly operating cause towhich the change in the rate of the 
mortality can be ascribed is the introduction of the antipyretic 
treatment. Finally, if we consider that wherever a similar 
antiypretic treatment has been carried out with the necessary 
thoroughness, a similar change in the rat the mortality has 
been obtained,? then, again, it is proved, with almost absolute 
“Boricht fiber die Rosultate der Behandlung dos Abr 
Spital zu Basel,’ each ‘Arohle sao 

‘Yok iv. 1868, p. 413; Licbermelster and Hagealwsh, Beobuchtungen und Ter- 
avche her die Anwendung des halten Wassors bei jiedorhaften Krankheites, 
Repos Shor die mediointiche Abtheilung des Spitats ox 


{Gea Tiscd's soupesiacn tos cit. 1877, p. 283, 
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rae eee py tn in antipyretic treatment the 


“one « 
ae ote c fa -whioh,. even under indifferent 
es agar platen cee 
than in Bale. But still even in such places antipyretic treat~ 
ment is not superfluous, for, in fact, even there, many men in 
full bloom of manhood fall victims to the disease, several 
-of whom might possibly hve been saved by this treatment. 
A ‘instance, I bring forward the first full statistics that 
e published, with a comparison of numbers, on the 
-of antipyretic treatment, viz, the statistics of Jairgensen, 
from the medical clinic in Kiel, which were drawn up 
yery same principles as those firmly held by us in re- 
Terence to the hospital of Bile and the clinic of Tiibingen. 
In the clinic of Kiel between the years 1850 and 1861, out of 
330 ensex of enteric fever, 51 died under indifferent treatment, 
amounting to 15-4 per cent. From 1863 to 1866, out of 160, 
treated in a thoroughly antipyretic way, only 5 died, 
at the rate of 3°1 per cent. 
ere picts desc toy: an aes eegaee 
el: yet hitherto no c 
material for statistics ax enteri pe In general, it 
the antipyretic treat- 
diseases in which the 


1865 ; Brand, leo. cit. 1877, pope 
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pyretiotreatment of pneumonia has been carried ont in the zame 
way as in enteric fever, and it has yielded essentially better re~ 
sults than the usual expectant symptomatic treatment. In Bile 

asthenic (typhoid, bilious) pneumonia predominates ; 
and it mustaleo be taken into consideration that in this disease, 
atill more frequently than in cnteric fever, the patients are only 
sent into the hospital at a time when it is too late for the 
application of remedies, In private practice, the last fault is 
of less weight, and antipyretic treatment can there accomplish 
more, heeause, on an average, it can be begun earlier. 

In what follows, the rate of mortality among patients suffer= 
ing from pneumonia in the hospital of Bale, during the period 
in which I practised thorough antipyretic treatment, is compared 
with that of former years.’ 








1840-1857 
1858 to middle of 1867 
1839 to middle of 1867 














BeSAds of 1961 ta mld. | 
dleof 1871, . . 


These statistics of pnenmonia are drawn up according to 
the same principles as those follow the statistics of enteric 
fever. It may be stated mong 0’ facta that, since the 
introduction of antipyretic treatment, the cases have been 
included which, during that period, entered the hospital; and 
among the cases of death those esp 


croupiuen Pneumonia 

Diseeaey Bile, 1869; Fistor, “Dio Resultate der 
Kaltwamerbehandtung der croupSson Pneumonte tm Basclor Spitalo,' Dewt- 
aches Arohie far Nn Nod yok xi, 1873, p. 301. 
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those cases in which baths were used we should have 152 patients 
and 16 deaths, i.e. a mortality of 10:5 per cent. 

The probability that in the above statistics the more favour- 
able rate of mortality since the introduction of antipyretic 
treatment is not the result of accident, is equivalent to 099713, 
or 348 to 1. With regard to clinical analysis, I may refer to 
the work of Fismer. 

In conclusion, I would again suggest that the antipyretic 
method, though it has justified its claims by its extraordinary 
success, is still comparatively new, and that, therefore, we must 
not think of regarding it as permanently established and com- 
pleted. We ought rather to cherish the hope that further in- 
vestigation will succeed in rendering it more efficient, and 
possibly also more pleasant for the patient. Perhaps the me- 
thods of applying it hitherto may yield us still better results if 
they are carried out with more thoroughness and, circumspec- 
tion. Especially, however, I place my hopes on the modification 
of the method minutely described above, which consists not 
s» much in striving to suppress the exacerbations as to prolong 
and strengthen the remissions of the fever. 
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IxpnamMarion and its treatment have for many centuries 
emstituted, the former the germ of pathology, the latter the 
(hea aia ear 
* diseases—amiong these was included a lange 
_ oT Reape hme epee: 
but in which the inflammation is too inconsiderable « 
to exercise much appreciable influence on the character of the 
whole disturbance. This, however, was no essential mark in 
the usual conception of the morbus inflammatoriue; inflam- 
mation in our sense, local inflammation especially, could hardly 
have been found in a considerable number of these morti in- 
Hammatorii, The main distinction lay in the disturbance of 
‘the beady gevenally, and the quality of the blood. Purtieularly 
a fever definable by «pecinl symptoms—we may say, in general, 
a fever ranning its course with unenfeebled activity of the 
‘heart—was of importance in distinguishing the inflammatory 
diseases. Such a fever, however, ix usually present at the 
beginning of most acute diseases, at any rate when strong 
individuals are attacked. It is not therefore surprising that, 
aimong our ancestors, the large class of morbi inflammatorié 
consisted of many different diseases, 
‘hia method of distinguishing inflammatory diseases fur 
mt once « basis for their treatment. Antiphlogosis was 
awociated with morhus tnflammatorius infinitely more closely 
and firmly than antipyresis to-day is with an increased bodily 
temperature. ‘To discontinue antiphlogistic treatment appeared 
r Douaer more a crime than a mistake, To the 
dingnosis morbus inflammatoriue 
Rjilig further, an indication for the carrying 
ogosis, which was done chiefly by means af vene~ 
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section, And even the physician who held a prominent place 
among his contemporaries seldom asked himself the question 
whether blood was to be withdrawn; the question more fre- 
quently was—When and to what extent this is to be done? 

I might quote a few examples, in order to show the differ- 
ence between present and former times. ‘The chapter on 
Variole in the Commentaries of Van Swieten, belonging to a 
comparatively modern period, is well fitted for this purpose. 

‘The infectious, as well as contagious, nature of small-pox 
wis as well known as it is at the present day, and yet, with oer- 
tain restrictions, it was included among morbi injlammatorii. 

Sydenham has already defined variola to be inflammation 
(different in kind, however, from other inilammations), some- 
times of the blood and sometimes of the other humours. 

Van Swieten thus concludes a somewhat long discussion in 
which he establishes the class of the disease :—* All these things 
soem sufficiently to prove that variola may be classed with 
inflammatory diseases, though it has many peculiarities by 
which it is distinguished from other inflammatory diseases.’ 

With respect to the fever preceding the appearance of the 
pustules, it is said, in the words of Boerhaave, ‘This disease 
therefore, akin to every aente inflammatory disease, can in this 
state be with difficulty distinguished from it.’ 

And, further, says Boerhaave, * Here the universal method! 
may evidently be applied,and such measures ought tobe taken 
as are found of value in every inflammatory disease, lest. the 
inflammation should degenerate into pus or gangrene. Since 
this method succeeds in all other cases, there is nothing here to 
prevent the variolous disease from being without an eruption.’ 

From the Commentaries on this paragraph ( 1393) T extract 
afew words, *So long as a certain antid iolons con~ 
tagion is not yet known, art can opposs ease no better 
remedies than those which are found of use in other 
diseases, producing similar symptoms. It has been truly said 
that this contagion, whilst in action, will produce symptoms of 
inflammation, and that sometimes the disease deceives even 
skilful physicians, by appearing so similar to other acute inflam- 


! Blood-letuing. 
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matory diseases that a certain and absolute dingnosis is only 
to be made when papules appear on the surface of the body. 
Tt then seems to be in the highest: degree reasonable that the 
universal antiphlogistic method should be practised in the 
beginning of the direase, while the symptoms of inflammation 
are present.’ 

Jn conclusion, the introduction to the sneceeding paragraph 
may be quoted :—*It (the universal method) consists in this: 
Blood fs to be withdrawn.” 

That men like Sydenham, Van Swieten, and Boerhaave, in 
their treatment of small-pox, were extremely cantious in prac- 
tising vencsection, ia well known; but * contemporary with these 
men of the highest worth and intelligence,’ says Winderlich,' 
even of this century, ‘lived a large number of most thought- 
less, ignorant practitioners.’ 

‘This is not the place to trace the gradual course of the 
terolution which the doctrine of inflaramatory discases has 
undergone ; it is sufficient to briefly sketch its present position, 

‘The general term, ‘inflammation,’ according to the earlier 

and also ‘antiphlogosis,’ have now come to be more 
precisely defined, and thus grenter clenrness is also procured 
for the treatment, We have now, along with antiphlogasis, 
the antiseptic and antipyretic methods. This is a gain for 
which we are essentially indebted toa deeper insight into the 
development of diseased processes ; anatomical, physiological, 
‘and etiological resesrch bas cach contributed its share to the 
progress that has been made, 

‘The healing of every external wound is ‘ecompanied bya 
course of inflammatory processes, but such a | 


“with the original wound, or with the processes of repair. By 
meen oa thi is possible to confine the local process to 
affected. Such is the antiseptic method of Lister and 


© MrueMiokte der Medicin, p. 233. 
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his followers, which is assisting operative surgery to constantly 
ew successes, 

‘The antipyretic mothod of treatment also takes an honour- 
able place in the therapeutics of the present day, It is more 
and more generally acknowledged that the majority of morbi 
inflammatorii have a very restricted course as regards time. 
The injury which excites the disease can only act for a short 
time, and if the body can hold ont during that period, then the 
danger which threatens it is only an indirect one; indirect, as 
it proceeds from those points which are placed in an abnorinal 
condition by the primary action of the cause of the disease—the 
xo called sequele. ‘The great business of the physician, there- 
fore, is to uphold the power of resistance of the affected organism 
during the allotted time in which the cause of the disease 
maintains its strength. In order to accomplish this task he 
must know in what way 9 hurtful influence is chiefly exercised. 
Experience teaches that, at any rate, one of the two active Joint 
factors—the poisoning and the fever—may be impeded in its 
hurtful action. We select from the whole of the febrile 
symptoms that one which has the most serious consequences, 
the intensification of bodily heat, and which we must, therefore, 
attack, At the same time the supply of nutriment, which haa 
now only become practicable, is effected as far as poseible— 
nutriment readily capable of change and of transformation into 
vital energy. Thus an enemy is kept at a distance, and the 
wuy is laid open for the assistance of a friend. 

If the success of antipyresis, recorded by most physicians, 
is not equal to that of antisopsis, and if, perhaps, equal success 
iz not even attainable by the former, we need not wonder. The 
antiseptic method is prophylactic, and, under right manage- 
ment, prevents the intrusion of an active cause of disease; the 
antipyretic method, on the contrary, has to deal with the full 
strength of this, when it has already become active, and has 
drawa the whole organism into sympathetic suffering. The 
latter can only meet the evil by indin ys; the former 
meets the local disease directly at tho affected 
invaluable gain to have a clear perception 1 
cedure in inflammatory disease, in the sense of overpowering 
the cause of the disease by something that will annihilate it, 





is Impossible. An universal method of treatment for inflamma- 
tion, according to the notion of our ancestors, will hardly again 
be sought for. And yet this is the germ of the doctrine always 
inculeated by the various schools of the past; they strove to 
find out a treatment which, directly, universally, and under all 
tircumetances, must be cffectual against inflammation. 

When we in these days, with conscious modesty, choose as 
the pofat of our attack only one danger, doubtless, however, 
‘the chief one, the reproach of one-sided symptomatic treat~ 
went ix cast on us by theorists and practitioners, who, appro- 
inting the views of others, dispense with any experience 
ef their own in this direction, The fact, that wo the more fre~ 
quently and quickly attain the main object, viz. the cure of the 
patient, is less observed. 

By the of antipyretic and antiseptic treatraent 
the departinent of antipblogosis is essentially cireumscribed. 
And even the ground that remains to it is still further lisnited. 

* How, wniler given cireurnstences, is the affected 
part to be treated?’ occurs oftener than, * How is inflamma 
tion generally to be treated ?” 

What is to be done when the first symptoms of a probably 


Shera peritonitis appear? Formerly the answer would 
*Antiphlogosis, local as well as general;' now it ix, 


hat rt 
‘than a simple summing up of whut fxs 

im itself a crit ism of the past, along with am 

Yempt to construct comprehensible indications on the ground 

pr Af we would not offer encrifice on the altar of 


ons of the day, pretty frequently, it is true, hallowed 
le age, then must a non liquet not seldom be beard, 
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ceasat effectus,’ to make valid the rule that always and every- 
where the primary cause of the disease is to be removed, or at 
least, ax far as possible, weakened. 

Not unfrequently, however, difficulties stand in the way of 
the accomplishment of this object; and thus, in removing the 
foreign body which bas forced its way in from without, the 
question may very naturally arise, whether the operative 
measures necessary for that purpose are not more injurious 
than would be its removal, prudently and spontanéously brought 
about, in the ordinary course of natural cure, Ib is possible 
that the extensive exposure, which is connected with forcing 
one's way intoa hitherto uninjured tissue, may produce greater 
dangers than are caused by the simple presence of the inflam- 
matory process in the living body, without anything further. 
Military surgery affords sufficient proofs that. many a time it is 
more advisable to leave a foreign substance in the body than 
toremove it. by a deep-seated operation. Tn internal medicine, 
also, a similar consideration is often of great pnictical import~ 
ance. No one doubts that peritonitia may proceed from con- 
stipation. But if there exist already distinet aymptoms of such 
a peritonitis arising from a stoppage of the fiees, then the 
better way will frequently be to quiet the intestines by opium, 
rather than to purge them and so to attack immediately the 
original cause of the inflammation, 

‘Thus, then, even this simple maxim must not be recklessly 
carried out. 

Further, everything is to be avoided which might, on ite 
vide, cause an inerease of the inflammation. We must dis 
tinguish between the approach of a new cunse of inflamma- 
tion and the action of irritants, which strengthen an existing 
inflammation, but, under normal conditions, are of themselves 
incapable of initiating such. 

Tf, for instance, in an 


of the outer orl in quite a different way from what it was 
i ions of heat, evaporation, foreign 


was entirely, or at least in a great 
as the protecting covering was uninjured. The difference in 





INDICATIONS FOR TREATMENT: 73 


the behaviour of subcutaneous injuries and of those which are 
accompanied with destruction of the skin is sufficiently well 
known. The first office of therapeutics under these circum- 

‘stances is to procure a reparation of the lost protection; and 
this problem has been most fully solved by the method of 
Lister and his followers. The details of the antiseptic treat~ 
tment are not appropriate here. 

‘The second point is of great importance pructically ; we are 
‘not always very clearly conscious of it, or at least we do not 
always act as wo would necessarily do if we kept its importance 
constantly before our eyes. 

‘Tn the simplest circumstances, such, for instance, as a 
traumatic solution of continuity offers, no one doubts that the 

‘injured limb requires rest. For we see how, nfter every trans= 
patents the healing process is disturbed, and the 
inflammation is excited anew, This is also the case with 
inflammation in joints or bones, whenever its course in these is 
somewhat slow. It is well known that many a traumatic 
inflammation in the knee joint, which was at first slight, under 

treatment suppurates, and this ends in the loss of the 
limb, or even of life itself, Instead of at once giving it com- 
plete rest, people trust to alterative or resolvent plasters, salves, 
and such things. People often proceed in exactly the same 
‘mantier with inflammation of the vertebra, It is only with 
the laity exn be brought to understand that 
crest ix the exential condition of cure: the physician 
this, and yields to the desire that an ‘attempt! may 
be made to use the inflamed limb, even if it were only 

within limits, 

“Tuternal medicine also can bear testimony to offences 

cardinal axiom. A pleuritic patient, who, while 
there is s small nmount of exudation, still moves abont, in 
doing 40, as » matter of course, makes freer and more frequent 
‘tespiratory movements, aud will, as a general rule, experience 
‘ina short time a considerable increase of the effusion, and per- 


ind, even where there is considerable exudation, 
he in itself sufficient to remove the exudation in a 
‘Thave for a long time contented myself with this 





extremely simple course when no operative p 

cessary. From the same point of view we must jt 

nareoties for the violent cough which accompanies 

of the mucous membrane of the respiratory passages, and 
application of cold or digitalis in pericurditis, ‘These remedies, 


act antiphlogistically by inducing rest. 

The necessity of giving as much rest as possible to the: 
inflamed parts may easily be theoretically proved by the 
cireumstances accompanying inflammation, 

With every movernent, $0 long as it Insts, the state of. ran 
circulation is changed; for an inflamed part this change is 
directly injurious. Dragging, stretching, and pressure of the 
blood vessele of the part, as also changes in the resistance, 
cannot be avoided, and thus the conveyance of the blood, whieh 

alone can take the restoration of the wall of the vessels pos 
sible, is interrupted ; and so much the more, the more freely 
and frequently the movement is made. 

Along with this comes often into consideration the spread~ 
ing into the neighbourhood of the existing exudations, which 
are capable of a phlogogenie action. ‘Thus the inflammation is 
spread as well as aggravated. 

‘The movement of an inflamed part may, in this view of the 
case, be justly regarded as a new mechanical injury to the 





part. 

The principal object in every treatment of inflammation is 
to convey locally to the injured vessela a quantity of healthy 
blood, sufficient for their restoration. 

The ways to be taken in order to reach this end, however 
much they may seem to separate from each other, yet all meet: 
together at the goal; an opinion as to the suitableness or un- 
suitableness of each method will depend on a general considera= 
tion of the cnse. 

Tn order to get a general survey, a classification of the 
different methods may be attempted according to the main 
standpoints; it is, however, by no means strictly practicable, 

They may be divided into— 

1. Direct methods, influencing the local blood circulation. 

2. Indirect methode, influencing the local blood circulation 
through the instrumentality of the nerves, 


~ a 
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3. Empiric methods, whose mode of action is unknown, or 
ot sufficiently known. 

As I intend in other parts of this work to give more 
particular consideration to these methods, I confine myself to a 
few general remarks in this place, 

It is well known that an inflamed limb is less painful, feels 
leas hot, looks less red, and becomes less swollen, so soon as it 
is lnid at rest. in such a wy that. the returning blood has less 
resistance to overcome. On this account the technical expres 
sion ‘elevation’ (Hochlegen) has been introduced. 

What takes place under these circumstances ia physically 
clear. In the entering vessels, which run from the centre 
towards the periphery, grivity offers resistance; in the return- 
ing ones, those making their way from the periphery to the 
centre, the force of gravity aids the flow of blood. That in this 
way yery important changes in the circulation may ensue has 
been most unequivocally proved by the measurements of 
warmth made by Julius Wolff! The temperature of the closed 
palm was brought down five degrees, simply by long-continued 
elevation. . 

By elevation the quantity of blood existing at the moment 
in any particular part becomes sm + it can easily be seen, 
nevertheless, that without something else no unfavourable con~ 
ditions of nutrition are thereby caused. The important point 
3s, not that as much blood as possible should flow through the 
vessels to the seat of the inflammation, but that this blood 
should be as healthy us possible, Venous blood and lymph are 
more quickly removed from the seat of the inflammation in the 
clevuted limb. By this means there ensues an abatement of 
the tension of the tissues, which, by lessening the resistance 
offered, is of advantage to the easily compressible vessels cours 
ing in the inflamed part, and especially to the capillaries, As 
the chief hindrance is in these and in the smallest. veins, 
which, physically considered, lie near them, it is just here that. 
the incrcased resistance of friction, of adhesion between the 
blood and the wall of the vessel, so emphatically insisted on by 
Cohnheim, makes itself felt; and therefore a lessening of the 

1 Ueber Schwankangen der tintfille der Fxtremititen,” Arehie fiir 
Anatomic und Physiologie, year 1879,‘ Physiolog. Abtheilung,’ p. 161 ot seq. 
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tension outside, which is doing its best to lessen the calibre of 
the blood vessels by pressing their walls nearer to each other, 
will be well calculated to increase the rapidity of the flow 
through the now widened tubes, 

‘The consideration, theoretically possible, that the quantity 
of arterial hlood may become too small by the inereased resist- 
ance at the seat of the inflammation is not likely to have much 
weight. Should it already have come to such a vast diminution 
of the strength of the heart, as might then be supposed, the 
chief anxiety for the moment would more frequently be to pre- 
serve life than to treat the inflammation. 

By greater or less elevation it is possible to regulate within 
wide limits the inflow and outflow. Thus this 
wherever it is practicable, is of high value;.as experience :at the 
bedside has long ago taught us. 

As a means of removing inflammation, preasure from 
without has in yarions ways been applied. As a number of 
collateral conditions are involved, this is somewhat more compli- 
cated, Nearest to this very simple proceeding stands the so 
called massage. The fundamental principle of this method 
ix to effect by mechanical action a better outflow of venous 
blood and lymph from the inflamed part. By the various pre- 
scribed manipulations it is possible to bring about a direct 
evacuation of the efferent vestels, and, at the same time, an 
accoloration of the movement of the fluid in them; on the 
other hand, however, there must ensue a mechanical stimula- 
tion of the nerves of the vessels, the final result of whieh cam 
hardly be anticipated with certainty. The sphere of massage is 
restricted to those inflammations which run their course slowly, 
and in those parts that arc accessible from the surface, or possess 
fn fairly considerable vascular connection with it. In acute 
inflammations any advantage from massage could indeed hardly 
be expected ; and just aa little should the attempt be made to 
dissipate chronic inflammatory changes in the brain and spinal 
chord by kneading, though it be ever so energetically and 
correctly carried out. 

Bandaging the inflamed part has to deal with still Tess 
simple effects, First of all, it prevents movement to a 
certain extent, and thus induces rest. Then the properly 














ere Lata from the periphery towards the 

like massage, by pressing the fluids 
eee Tymph vemols and constricting the lumen of 
the vessels. Furthermore, it must be taken into account that, 
2s, in the course of a stream, the channel, if too 
twwad, is hy degrees narrowed in order to induce a quicker flow 
inthe remaining part, so here, the more superficially situated 
vessels are compressed, and a larger amount of fluid is thas 
woveyed to those more deeply situated. It may be readily 
supposed that, ns in the rivera quicker flow prevents the deposit 
of suspended particles, #0 under these changed conditions the 
arrest of lymph corpuscles, blond discs, &e., is hindered. It 
is certainly, however, of great importance that, through the 
diminntion of the calibre of the yeseel, au increase in the rate 
of the current and a quicker discharge of the whole contents of 
the vessel is brought about. 

‘Tt might also be suggested that by the application of each 
Jandage the amount: of heat given off externally is diminished, 
tad this ought to be taken into account. 

The necessity of the fulfilment of the condition, that ban- 
daging ought to promote the circulation, appears distinetly from 
a consideration of bandages that are injurious, It is sufficiently 
well known that bandages that are improperly or too tightly 
pat on always produce, by impeding the blood-flow, an aggrava- 
tion of the inflammation, which may proceed even to actual 
‘necrosis. Our aim must, therefore, be constantly fixed on the 
maintenance of a sufficient and sufficiently regular blood and 
lymph circulation. Technical blunders are most likely to be 
committed when one tries, by continuous pressure, to force the 
absorption of the inflaramatory deposits of an inflammation that 
has run its course. 

Surgical experience teaches that incisions more or less dees 
Seaaiallamned, part are, under certain circumstances, essential 
for the: of the tissues. 

At first sight it might appear strange that an operation 
of such a kind as is believed to excite, of itself, inflammation 
should diminish it. 

_ Surgeons consider that such incisions ‘relieve tension’ 
"), aud this technical expression hits the nail 
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on the head. One wishes, by dividing the tissues, to open a 
way towards the outside for the fluids which are retained 
under high pressure, and thus to facilitate the circulation of 
the blood and lymph in the vessels (now burdened with less 
resistance) which course through and nourish the tissues, 
This fundamental idea has been already mentioned; but 
another factor is added to it. The incisions necessarily divide 
u number of vessels, which in consequence become thrombosed : 
the number of exuding vessels is lessened. The inflammatory 
exudation now takes place from a smaller number of vessels. 
‘The tension of the tissues, therefore, supposing the inflamma- 
tion to be equally strong, can no more, even temporarily, he so 
great as formerly. 

By means of deeply made incisions the ‘reaction’ that is 
wanting—viz. the inflammatory symptoms which have not yet 
manifested themselves in their full extent—is often produced 
because the circulation of the blood through the inflamed part 
is made possible and necrosis is thus prevented. 

The case is somewhat different when the incision permits 
a part removed from the source of its nutrition to be brought. 
again into connection with it, as is the case, for example. in 
purulent  periostitis. The whole of the circumstances just 
mentioned must therefore be taken into consideration. 

Local blood-letting, practised directly on the inflamed part, 
er even in its neighbourhood, must be judged from various 
points of view. The end to be attained is not alw: the 
same; at least it does not always appear to be so, The final aim 
indeed remains al ficient quantity of healthy 
blood is to be brought to the affected part. 

It may appear desirable, by lessening the supply of blood, to 
make the whole course of an inflammation proceed more slowly. 
‘This is theoretically quite conceivable, for the quantity of in- 
flammatory products really depends on the quantity of blood 
owing through the changed vessel. If this dees not exceed 
a certain amount, then the mpidity ef the lymph stream, con- 
siderably increased as it is ina Sammation, may suffice 
te remove so large a portion of the 
nivat hindrance to the cirvulatio: 
the effusion on the vessels ram: 
becomes less, 









































ing in the indamed tissues. 
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‘One can, by removing a part of the tissue fluid, facilitate 
the cireulation of the blood. A local withdrawal of blood by 
‘wet cupping or leeches will effect this. In special diseases, in- 
cisions in the affected part itself are preferred 5 this is advisable, 
according to Schréder,! in chronic metritis. 

But very often, avoiding a direct division of the inflamed 
tissue itself, we hope, by the removal of a corresponding 
qaantity of blood from the neighbourhood, to effect a diminu- 
tion of the quantity of blood at the seat of the inflammation ; 
bat this appears to me by no means quite certainly established. 

Tt may, however, be possible, by an increased flow of blood 
to the place at which the vessels are being artificially emptied, 
that sometimes others in the neighbourhood which ecommuni- 
cite with them will be disburdened ; but it remains uncertain 
how long the change in the distribution of the blood will last. 
From a simply physical point of view, it appears to me that it 
is incomprehensible why, after the bleeding vessel hus again 
een closed, the former conditions of distribution should not 
be restored; for the diameter of the vessels, severed by the 
incision and afterwards closed with thrombi, is too small to 
admit of any material change being effected in the circulation 
of the affected part by the exclusion of these vessels. If, 
therefore, an effect is observed which lasts longer than the 
speeial act of blood abstraction, we must think of other factors, 
First of all the nerves of the vessels should be considered, It 
is quite conceivable that these would be capable of producing a 
considerable diminution of the quantity of blood in the affected 
part. Valid proofs, however, that such is actually the case aro 
Hot ut present to be procured. With respect to the cupping 
fostrament, for example, we might refer to the not inconsider- 
able amount of mechanical irritation which takes place when it 

fs used, and which might be quite capable of producing reflex 
‘effects. We might call to mind that often no removal of blood 
‘at all is needed to attain what is wanted, as by dry cupping. 
Finally, we might pat forward the statement that even after 
dry capping a tolerably extensive hyperwmic surface shows 
‘Htself for a considerable time. Supposing that the inflamed 


* Ziersmen's Haedbuek, vol. x. art. Chron. Metritis” 
x2 





Tpeo coacdierable portion of tha hice 
ny capeperreyarigreieiary 
amic surface. 

But everything will appear unsatisfactory so soon as other 
forms of local blood-letting are aleo taken into consideration. 
‘Leeches, in their possible action on remotely situated vessels, 
or with regard to local blood abstraction, can hardly be con- 
sidered equal to cupping. The territory acted on by the leech 
while doing its work is comparatively small so far as its surface 
is concerned; and after the leech has ceased to draw blood 
there is little difference between the puncture caused by its 
iho ago reap tahake teeter Soot) 

But enough—experiments are wanting, and the subject is 
too complicated to be unravelled a priori. 


made of it; the surgery of the present day, as it appears to me, 
has been compelled considerably to limit its mse. As T have no 
experience on this subject, T can only refer to the text 
books of this branch of medicine. Internal medicine follows 
quite the sume way as surgery. Every physician keeps in 
reserve a number of circumstances which secm to him to make 
local Dlood-letting necessary ; it is a matter of individual opinion, 
and for each person more a matter of faith than of knowledge, 
and, therefore, it is pot subject to criticiam. In meningitis it 
is the universal practice to draw blood by leeches; it is aleo done 
in acute peritonitis, more frequently still in pleurisy, accom- 
panied by violent pain, no matter whether this ix idiopathic or 
associated with pneumonia, ce. Here the opinion of one stands 
in opposition to that of another. For my own part Lam perhaps 
too chary of drawing hood, and therefore I keep tuck my own 
ideas on the subject. I have never seen a decisive influence 
result from these blood-lettings, theugh relief of local pain 
Ree torent followed. They will canse real injury 
that a somewhat strong local withdmwal 

time a general one and acts as such. 
view the statement, which will hereafter 
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Be laid down, that every withdrawal of blood signifies in itself a 
‘Koss of body substance will give the preference to 4 more dis~ 
<riminating treatment. 

We come now to the second group—viz. thore methods 
which are intended to influence the circulation indirectly 
through the instrumentality of the nerves. This treatment, 
a is known, was much more extensively used formerly than it 
now is, * Derivation’ was the regularly returning duty of the 
physician who was called to treat inflammation. The facts more 
intimately known will find their place in another part of this 
work. ‘The use of electricity, which hus, in fact, proved a very 
important remedy in many cases of inflaromation, will also be 
Giseussed by iteclf. Finally, since the action of different tem- 
peratures on the local circulation falls to Prof. Liebermeister, 
it only remains for me in this place to refer to what he has 
written. The usual medicines for inflammation must, on the 
other hand, be discussed somewhat more particularly, We 
‘Separate most simply those to which a general effect is attributed 
from those which are thought to act locally, 

We take up the former in the first place. 

‘One of the best remedies in inflammation for the changes 
which usually appear in the blood itself was considered to be 
nitrate of potash. It was extolled as being ‘by itself quite 
eapable of removing, to a considerable degree, the inflammatory 
fever, at the same time as having the power of taking from the 
Blood its strong tendency to coagulate, and of destroying the 
Fibra sanguinis!! We know now that the effect of nitrate of 
potash on bodily heat and circulation, in the usual medicinal 
doses (1 of. to, at: most, 14 oz. per day), is scarcely pereeptible, 
and that larye quantities of the salt are capable of causing 
severe gustritis, and eventually even of producing the poisonous 
tymptoms of the potassium salts. It will never be possible to 
fntroduce such a quantity of nitrate of potash into the blood 
‘as that an appreciable solvent action can be exercised by it 
on coagulated fibrin: for this purpose about 10 per cent. 
would be necessary. As little can it be shown that the forma- 
‘tion of fibrinogen in the living circulating blood is prevented 


4 Wile Richter, Spee, Ther, 1 140. 
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by the administration of saltpetre." From all this it results 
that nitrate of potash does not in any direction fulfil the de~ 
mands made upon it; that, on the contrary, it may be directly 
Snjurious if given in larger doses; and that, therefore, it ought 
not to be used. 

Mercury and its preparations have for a longer period, 
especially in England, been considered important antipblogistic 
remedies. Mercury was extolled as being useful for many. things, 
but on examining the question more closely, we find that all 
this was nothing more than a means of masking ignorance of 
ite actual effect by a number of forms of expression, such as 
antiplastic, deobstruent, &e. Tt was positively amaintained 
of mercurius duloia, ic. calomel, that it possesses the power 
of destroying the fibrin of the blood, and, therefore, in a certain 
degree, of diluting and taking from it ite strong tendeney to 
coagulate? Afterwards, mereurialisation in inflammations with 
a violent commencement, particularly of the serous membranes, 
Decame quite the rule in therapeutics, which was in complete 
opposition to the practice of the earlier physicians, who, like 
Richter, never used mercury when treating inflammatory 
fever at the beginning, even when accompanied by exuda- 
tion. The bad effects of mercurial poisoning are well known. 
‘Thorough theoretic researches have also discovered that it has 
not even the shadow of any palhible e 
We ought to be very thaukful 


effect which could be regarded 

suffering from inflammation, | 

ing the serous membranes, who, accordit 
been. merourtallaed so the begin 


1 Boo Nothnagel-Rossbach, Areneiovitteliele 
# Richter, loo, eit, p, 148, 
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mereurius triumphator; thus Nothnagel,! in the last edition of 
his manual, erases mercury quite out of the treatment of inflam- 
matory diseases. It is certainly to the advantage of patients 
that this remedy should be quite excluded from the thera- 
peatics of inflammatory diseases not caused by syphilis. It 
would only be tiresome were we at present to consider medi- 
tines which are now less genenilly in use—antimonial prepara— 
tions, &e. What has just been said will serve autatis mutan- 
die also for them, 

The local antiphlogistic action of medicines can be judged 
from various points of view. As for mercury and iodine, in the 
form of blue ointment, tincturé of iodine, and perhaps also 
sintment of iodide of potassium, we are disposed, on the whole, 
to admit that they exercise « local action against inflammations ; 
fut we are more and more inclined to class them among the 
comnter-irritants, At all events, it-must be admitted that these 
remedies are capable of producing genuine inflammation of 
the skin, and of stimulating the sensory nerves wherever they 
come in contact with them. Of the practical value of this kind 
ef revulsion there are various opinions, and it must remain 
cen 

The astringents next come under consideration. Their 
activity is confined to the surface of the inflamed skin or mucous 
membrane ; and there can searcely be a doubt that, coming into 
contact with this in sufficient concentration, they are capable of 
‘aeting on the circulation of the blood. The manner of their 
action, however, is by no means easily comprehended. Chemical 
Processes (coagulation of albumen, &e.) unite with mechanical 

Processes (changes in the elasticity of the tissues, cc. with 
Melton of the nerves), 20 that deeper penetration is rendered 
very difficult. Properly speaking, the subject is not intimately 
known, and if any physician tries particular remedies he will 
‘often obtain surprising results. I need refer only to the 
of Rosenstirn and Rossbach, which proved that 
‘does not produce a contraction, but the exact oppo~ 
dilatation, of the blood vessels, Theoretically, there~ 
‘there is little to be eaid about all this group of remedies, 


* Loe. cit. pp 122-3, 
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and even the experience of practitioners appears to me by no 
means conclusive. For my own part, I have never been able 
to convince myself of the usefulness of astringents—in diarrhea, 
for instance—and I very rarely use them; others are of a 
different opinion. The subject is yet eub judice, and much 
depends on the form of application, which has hitherto been 
little attended to. A more accurate discrimination must also be 
exereised in the choice of astringent remedies, which physicians 
are accustomed to apply, merely changing the medicines ac~ 
cording to the systematic classification, but without special 
grounds for the choice. 

Salts of quinine prevent the emigration of the white blood 
corpuscles through the walls of the vessels and paralyse the cor- 
puscles (Binz). Theoretically considered, it is, therefore, possible 
that these salts, locally applied, might, to a certain extent, act 
antiphlogistically. The theory at present, however, is different 
from what it was when physicians shared the opinion of Cohn- 
heim, that the emigration of these corpuscles is brought about 
by their power of active movement. We must now remember 
that other important factors must be taken into consideration, 
which, however, are almost entirely unknown. This is not the 
place to disenss possibilities, especially as observations on the 
practical value of salts of quinine do not lie before us in sufficient 
numbers for our purpose. 





BLOOD-LETTING. 


No part of medicine has undergone such great changes ns 
the subject of venesection. For many centuries blood-lotting 
‘mis considered the most active remedy we possessed, and, in 
many eases, the only one which could preserve life It mattered 
not whether the pathology of the methodists (Methodiker), or 
‘the humoral pathology of the dogmatists, was dominant, whether 
acontraction of the pores, or a dyscrasia of the cardinal juices, 
‘Was rogarded as the cause of disease: blood must always be 
drawn. 

Very fow ventured to oppose the practice of venesection, 
onl whoever did so was proscribed, however superior he 
might be in other respects to the multitude, Erasistratue, 
Van Helmont—one only requires to hear Galen's opinion of 
the former and Van Swieten’s of the latter. 

With scholastic medicine the people held venesection in 
high estimation: the clenzy were foremost. Among many 
eclesiastical orders frequent blood-lettings were enjoined as 
& means of stifling evil desires. If the operation was performed 
wnder the right celestial signs—for astrology had a voice in the 
matter—then many beneficial effects followed: strengthening 
of the mind, sharpening of the memory, refinement of the 
senes, a clear voice, a healthy stomach, The powerful remedy 
was almost univermlly extolled, and it continued to be prac~ 
tised with undiminished vigour from gencration to generation, 
‘Whe last ten years have, howover, effected a change. It must 
appear almost fabulous to those of modern times that even in 
‘the fortieth year of the present century official proceedings 
‘were possible against a Rhenish physician becanse he had not 
‘bled a pnenmonic patient of fifty-six years of age;! for the 

18 a Meticiniteh-Gerichttiche Gutackten der Kéntgl, Prewsrivch. 

prlaenechaftlick, Deputation fo ol. Medicinatrecern, in the years 1810-1850, 


- Kisechagilarer’s Case, p. 93 ut 203. 





146 BLOODLETTING. 


revulsion of feeling has been so strong, at least in Germany, 
that many in our universities have scarcely an opportunity of 
sooing venesection prictised even once. The people, too, in 
many districts have no longer recourse to blood-letting ; among 
the older physicians there are, so far as one individual can judge, 
very few who now stand up for the heroic remedy of their 
youth to any considerable extent. At oll events, a limit to the 
indications of blood-letting, euch as never existed before, has 
now made its way among cultivated nations, 

For my part, [ have never of my own accord practised 
Dload-letting for the purpose of effecting a cure; and what T 
have seen of it has been incapable of leaving any doubt in my 
mind that this treatment is seldom, perhaps never, imperative. 
‘Thus I proceed to the questions that are to be discussed here 
with a certain amount of diffidence. He to whom the history 
of medicine ix something more than a continuous record of 
haman errors will be unable to keep down a feeling of dissitise 
faction when he approaches the doctrine of blood-ietting. Is 
there really no germ of truth in the tradition of more than twe 
thousand years? I believe the question must be asked, but an 
exhaustive answer cannot yet be given, Why it cannot, becomes 
clear so soon as the methods of examination that naturally 
gecur are tested by their application to a given case. 

The statistical method can, of course, only be ased in so far 
a3 it is of importance in judging of the desirability of general 
bloodletting in certain diseases. , 

The general defect of the method, which consists in this, 
that it must. reckon with relative instead of abso ‘units, will 
be felt in a high degree; and it can only be remedied by 
bringing forward a large number of figures, he subject to 
be considered is the influence which a dru a disease, 
then this drug, in an overwhelming majorit es, is to be 
brought forward in addition as an absolute * 
asked, how does a dose of a grammes of salicylic a 
articular rheumatism, on a kilogramme of 
But, strictly taken, it cannot be asked, hor 
‘of 6 grammes act on a kilogramme of the 
even though the quantity of the blood and the 
maintain an almost constant proportion to each other, the 
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composition of the former varies within wide limits, There ix 
therefore no security whatever given that, with the same weight 
of blood which was drawn per kilo. of body weight, the same 
quantity of active material in a number of cases has every time 
been removed. This factor, therefore, is not to be held as 
constant. 

Still further, drugs have a determinable duration of action ; 
after the lapse of a certain space of time they leave the body. 
Biood-letting results in a loss to the body, which must be made 
good. An equal period of time for this replacemont cannot be 
taken for granted; thin people are acted on in a different 
imanner from fat people, young from old, men from women. 

Tt follows from all this that, de lesnening af the quentity of 

the Mood may have an extremely varying effect. ‘The statistical 
method has, therefore, to do with data which present a very 
perveptible uncertainty. 
‘There remains a way, which, under all circumstances, per- 
mits @ priori deeper penetration into the matter. First of all, 
we must determine what effect the leswning of the quantity 
of blood hasupon the body. The more accurately this is known 
in all its bearings, the easier will it be to answer the question 
whether, in an individoal case, this diminution can be of use 
when, from any cause, a deviation from the normal has taken 
place. If such a deviation is clearly surveyed in ull its con- 
sequences, and if, at the same time, the influence of blood-letting 
ts understood in all directions, then what remains to he con 
sidered is scarcely anything more than perhaps a somewhat 
complicated calculation. The farther we are removed from the 
actual knowledge of these two data, so much the more uncer 
fain will the result of the calculation be; so much the more 
‘must wo be satisfied with a proximate estimation, And however 
far experimental investigation may have gone in this depart- 
‘ment, there still remain a multitude of unsolved questions, which 
tmake it incumbent on us to be cautious in many respects. 

‘The first, part of my task consists in the description and ex- 
‘planation of the results which follow a diminution of the quan- 

y of blood. 
immediate effect of a moderate blood-letting is not un- 
‘to perfectly strong and healthy people. A feeling of 





















relaxation and case will follow almost immediately ; somewhat 
later, slight lassitude and an inclination to sleep, which is de- 
seribod ns gentle and refreshing. Such are the accounts handed 
down from the time in which custom permitted blood-letting, 
received, too, from unprejudiced physicians.! We may feel con- 
vineed, in fact, of the correctness of the description in the case 
of perfectly sound and strong persons, From such subjects I 
have, in order to procure blood for transfusion, been able to 
take, at one time, 500 to 600 c.cm., without bad results, either 
during the operation or afterwards. I sought out for this object 
the strongest and most museular vine dressers : I paid them well, 
#0 that for several days they were not compelled to work ; these 
at least found themselves in such a condition that neither their 
work nor their pleasure was disturbed after such losses of blood. 
At is quite othorwise when weaker people are bled, or when the 
amount allowed to be taken from one individual is exceeded. 
From Marshall Hall, who wrote his classical book on blood-let- 
ting? during the prevalence of a * frightful vampirism ' (Kuss~ 
maul), we have received particular descriptions of what, at that 
time, could be seen every day in the individual bled. I may be 
allowed to borrow from this reliable source what, in our time, 
comes under the observer's notice only in pathological con~- 
ditions, and through these conditions is seen less clearly. 

Having mentioned syncope as the usual effect of a loss of 
blood, Marshall Hall thus deseribes the symptoms during vene- 
section under these circumstances :— 

‘The patient experiences first a degree of giddiness, to 
which loss of consciousness succeeds, The respiration is inter- 
rupted, and after a somewhat long contin e 


ensue. On recovery there is_ perhaps a m y delirium, 
and, after some yawning, consciousness ret th rathing 
4 Sen Schneider, Die Hiimatomawio des ersten Viertels det newnsehaten 


JakrAnaderts, eter der Aderlass war, p 287, ‘Tabingen, Laupp, 1827. 
* On Blood-tetthes. 
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jeat first irregular and sighing, and the pulse gradually becomes 


<In cases of profuse hemorrhage other symptoms are 
manifest ; the patient is at one moment more or less syneopie, 
then he recovers somewhat. During the syncope the counte= 
nance is extremely pale; there is more or less insensibility ; the 
respiratory movements are at one time imperceptible, then 

and sighing; the pulse is slow, feeble, or scarcely 
qalpable ; the extremities are cold. Naneea is often felt: if it 
comes to vorniting, this gives at least temporary relief. In cases 
‘of hemorrhage which terminate fatally, the countenance becomes 
more pale and sunken, the breathing becomes stertorous and 
(ea ater aa eas tpren ars ress 
colder, Consciousness may be maintained, and the voice remain 
strong. ‘The patient is affected with constant restlessness and 
; impairment of the senses ensnes—often delirium, 

‘ati other times coms.’ 

‘The more remote effects of a large loss of blood are summed 
up by Marshall Hall under the general name of ‘ Exhaustion,” 
‘This varies in character in different cases, It may be associated 
with ‘excessive’ or ‘defective’ reaction, or with real loss of 
vital power. 

Excessive reaction is developed generally after slow but: 
severe hinmorrhage, sud that gradually. At first. there is violent 
pulsation of the arteries, particularly of the carotids; throb- 
bing in the head and palpitation of the heart become very 

bodily or mental excitement aggravates these 
In a higher degree of i 


approaching delirium. cei are not 

sig the patient fancies he hears singing, the raging 
nf a storm, or the fall of a cataruct; ab the same time he sees 
of light and has many other subjective delusive visions: 
feeling of strong pressure on the head or round it, as 





if the head were bound with an iros hoop or hored into by 
St ea rarer amma en . 
‘the desire fr fresh air is very strong; the 

dows is desired; 2 fun is wanted, &e. There ate strong and 
frequent palpitations of the heart, bounding pulse, more rapid 
respiration combined with sighing and gasping ; the skin often 
seems to be hot. 

Defective reaction is mont frequently met with among chfl- 
dren or old and weak people. Fe eee 
strong people who have been frequently bled. 

‘The patient remains for a long time pale and thin; he feels 
faint on the slightest occasion, is very sleepy and easily fright- 
ened. Palmation of the arteries is not nutiorable ; the activity of 
the heart is weak and irregular. 

Exhaustion with sinking may be directly united with this 


requires come time to recollect himself; he bas perhaps quict 
Wicion, bia wetiee caither of Wisden coakieeeeee ne 
A peculiar change takes place in the respiration: a slight rat- 
tling is heard, at first andible only toa practised ear; the alu 
of the nose are in full play; a desire for air, even during sleep, 
manifests iteelf, combined with fits of coughing and accom- 
panied by singular gasping—tympanitis—along with dyspepsia 
and imperfect closure of the sphincters. The end is denoted 
by a pale and sunken countenance, restlessness, delirium, cold- 
ness of the surface, particularly of the extremities. 

Still more vivid is the description given by Schneider of 
the conditions which were observed after bleeding. This is not 
the place to repeat his words, but I will extract something of 
what he has sid on the change of nutrition after bleoding. 
Corpulency often appeared in those who, indalging in idleness: 
and luxurious living, had themsolves frequently bled to a small 
amount, as a means of preventing apoplexy. The examples of 
this to be found in literature are manifold. Van Swieten re- 
members & woman who, in the course of a year, had herself bled 
more than sixty times, in consequence of which she became eo 
stout that in the course of a few months(?) she had gained above 
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150 pounds in weight. Schneider relates of his own fathor, a 
physician, thas, in spits of 9 very active life, he became, by too 
frequent smal) blocel-lettings, ‘fat almost to bursting ;" and a 
year before his death he felt such an overpowering inclination 
to sleep as to be unable to keep awake for more than five or 


Eegland calves are made so extremely fat by frequent Weeding 
‘that at last the whole mass of their blood is changed into 
shite milky juice.” 

In what manner bleeding wns practised in the twentieth year 
of our own century will be shown by one example. I despair of 
ising able to give the graphic description of Audin-Rouvitre.! 
If one may trast his word, 1,800 leeches are said to have been 
applied to 2 man during one illness. 1 content myself with 
communicating the history of one of Marshall Hull's patients,* 
A man of forty years of age, of good constitution, ‘a highly 
tateemed colleague,’ fell with his horse, and sustained a fracture 
‘of the third and fourth ribe on the left side. Besides violent 


pain at the seat of the freture, the pulse was 100 and strong ; 
there was nothing else of importance. Prescription ; abstraction 


(there was contusion of the face) and to the seat of the fracture, 
ealomel, and purgatives. In the afternoon, it is not evident 
why, 16 0%, of blood were again drown. ‘Daring the whole of 


lina steal 
santo but 


ind ay after the accident 
ith pain, was present; and 
the physician arrived the patient. had caused, first 16 oz,, 





a cupfal of blood ; and ns in the aie ame 
violent, 17 ox. were again withdrawn, 

‘The total loss of blood at the end of the fourth day is esti~ 
mated by Marshall Hall at 120 ox. 

From the fourth to the ninth day no further bleeding. 
Marshall Hall has recorded his veto against the view of his 
‘excellent colleague,’ because all the signs of exhaustion, with 
excessive reaction, were visible. On the sixth day mlivation 
had set in, showing that the mercury had produced its physio- 
logical action. 

On the ninth day, after a consultation, wet cupping was 
ordered, in spite of the opposition of Marshall Hall, who ob- 
served threatening symptoms of exhaustion—it is not said to 
what extent. Aggmwvation of the symptoms followed imme= 
diately, and, in spite of the application of strong stimulants, on 
the following night death ensued, 

At the post-mortem examination the pleura in the vicinity 
of the fracture wax found to be diffusely reddened, but not 
injured; in the pleural cavity there was a small quantity of 
lymph; the right lung was bound to the pleura by old 
adhesions, 

‘This was all; no commentary is needed. 

The whole action of blood-letting has been analysed in its 
details by investigations essentially belonging to the later de~ 
cades of the century, and has by these been made capable of 
being in some measure understood. 

One of the most important results is that obtained by Worm= 
Miiller! and Lesser? 

The vascular system has, within wide limite, the capability 
of adapting itself to a quantity of blood, varying in its 
amount, xo that, after temporary fluctuations, the preseure of 
the blood in the main arterial trunks remains nearly constant. 

Worm-Miiller distinguishes three di mnt ‘ territories,’ as 
he calls them, thus ;— 

+ «Dependence of Arterial Pressure ou the Quantity of the Blood,’ Berichte 
Ger dio Verhandlungon der Kowigh. Stes Gescltachaft der Wirecnschaften ow 
Tatpxig. Mathomuticnl and Vhysical Chum, vol. 25, 1878; Tram/usion mvt 
Plethora, Christiania, 1875. 

**On the Adaptation of the Vessels to Lange Quastities ef Elovd,' wleo tho 
Berichte, vol. 26, 1874 





degree of depletion, admitting of the continuance of life, and ex- 
tends to an emptying of the vaseular system, in which the quan- 
tity of blood is diminished by about 1-5 to 2°5 per cent. of body 
weight ; about 20 to 30 per cent. of the normal quantity of blood. 

Within the limits which merely admit of the continuance 
of life the blood pressure in the carotids measures 25 to 35 
mm. of mercury; it rises with the increase of the quantity of 
blood to 120 to 130 mm. 

2nd. A middle territory, which begins with an amount of 
blood of about 1-5 to 2-5 per cent. of body weight below the 
normal and extends to an amount of blood of about 2 to 4 per 
cent. of body weight above the normal; fluctuations of about 
25 per cent. of the quantity of blood below the normal to 50 
per cent. above it. 

‘The increase of pressure does not go parallel with the in- 
cresting quantity ; it cannot even be always directly recognised. 
Allexperiments being summed ap, an increase of 120 to 175 mm, 
in the pressure in the earotids may be noticed. 

Srd. A territory which begins with an amount of blood of 
2 to 4 por cent. of body weight—about 30 to 50 per cent, of the 
total quantity of blood—abore the normal, and which at its 
other extreme exceeds the normal by at least 154 per cent. of 
the original quantity of blood. The pressure in the carotids 
remains on the whole unchanged. For the H sthecs this Inet 
territory of over-filling is of little import. 


system, The resistance to the flow of bloc being thus increased 
is sufficient, even after great loss of blood, to maintain the 
‘Pressure in the larger arteries at a height at which life con- 
‘tinues to exist. 

VOL, Me ° 





‘Toa reenlt of. the experiment showed Gust 8 wtUitrewa) of 
blood of about one-third of the whole quantity can be borne 
without any very great decrease of the pressure in the carotids. 
A distinct decrease of the pressure only ensues when the blood 
withdrawn exceeds this amount; at the eame time-convulsions 
show that the utmost limit is reached, 

The rapidity of the outflow of the blood is during the first 
three depletions tolorably equal; during the fourth, which goes 
very near to the limit of life's continuance, it becomes very 
considerably slower. 

Pressure and rapidity bave been at one and the same time 
determined by Volkmann in the following experiment on a 








The experiment was carried out to the end without inter- 
ruption, It shows that with the decrease of the preasure the 
rapidity of the flow of blood also decreases—a necessity result- 


of blood, is subject 
as been laid down 
and confirmed ier ohana at the } © | investigators 
who have paid attention to this matter. 
With and after the loss of blood the rate of the pulse first 
‘of all increases, and only falls more considerable 
quantity of blood has flowed away. 
T may quote in proof of this an experi of Volkmann 
on » horse;* the withdrawal of blood tool 
carotid. 


® Hamodynamih, p, 226, © Tbid, p. 147. 
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The rapidity of the blood flow and the rate of the pulse do 
fot, as might have been anticipated, stand in a simple relation 
to each other. The blood Howed with a mpidity of 431 mm. 
for every 56 and 76 pulsations, and with a rapidity of 287 mm. 
for every 100 and 120 pulsations, 

In is an established fact that after loss of blood the regulat- 
jag apparatus, which has such # very great direct influence in 
keeping up the pressure in the arteries, and thereby the circu 
Lation, is dependent on the nervous system. But along with 
these there ure other powers at work which are effective in the 


onier that they may begin their activity ; even during the blood- 
Setting they make themselves felt. The whole action of these 
7 \ the absorption of fluid 

mingling with the 


spsce as well as the sotid residue of the serum 
diminishes, This fact can have but one inerpetation 
Tf Auid, free from blood corpuscles, is not added 
‘of the weasels, then the quantity of corpuscles in the unit of 
‘space mutst remain the same, A decrease of these, growing with 
‘the lots of blood, admits of no other conclusion than this: that 
here the blood has became diluted with a corpuscle-fe fluid. 
‘The same thing may be mid of the lessening of the serum 
due. It must, of course, be premised that the decrease is not 
hy errors in the experiments. 





i give first of all an experiment of d 
saathg 2 vane pet 


blood corpuscles. 
‘Dog of 6,161 grins. body weight; blood 
geteal eters Line ental ened Ee 





eis 





Whilst in the first four specimens of blood, until the blool 
withdrawn amounted to 3°3 per cent. of body weight—about 44 
per cent. of total quantity of blood—the number of blood 
corpuscles decreased with every withdrawal of blood, with the 
fifth depletion a slight increase again appears, though more 
blood was taken at this depletion than at any other. ‘The in« 
crease is so considerable as to lie beyond the limits of error, 
‘The same thing was formerly observed by Zimmermann in spite 
of imperfect methods. Vierordt assents to the explanation and 
interpretation given by Zimmermann of the apparently para~ 
doxical fact: *In consequence of the enfeeblement of the 
animal the blood stagnates in certain vaseular areas, and it is 
not till later that it ean again take pa general cireula- 
tion’ Tn the last two specimens of blood iminution of the 
red corpuscles is again quite distinct. As the final result of 
this series of depletions—carried on till the animal was bled to 
death, and lasting on the whole for 1 hour 33 minutes, and by 
which 5:6 per cent. of body weight, or about per cent. of 
the total blood, was withdrawn—the red corpuscles were found 
to have decreased in number from 4,612 millions to 2,371 
aillions per cub, mm. Thus there is for the unit of space a 
decrease of about 61 per cent. of the original quantity. 


* “Reitrige cur Phystologie des Blutes,’ Aroky Jr physiolugische Moit- 
unde, vol. xii, 1884, p. 267. 
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Vierordt sums up the results of his experiments on different 
animals of the same species, and shows that the extent of the 
loss of blood has a most decided influence on the number of 
blood corpuscles. The amount of the blood withdrawn is ex- 
pressed in its relation to the body weight, and the number of 
corpuscles after veneseotion in percentage values of their normal 
number, which was, of course, previously determined for each 
individual animal. Notwithstanding conditions unfavourable 
for a simple comparison, the following numbers most be re= 
garded as full proof that, with the quantity of blood lost, the 





Tadd the numbers obtained in an experiment. by Buntzen! 

Dog weighing 10,800 grms. 

‘Total withdrawal of blood, 258 grins. from the jugular vein ; 
total duration of the experiment, 10 minutes. 





fob 
‘Lows of blood during the preliminary operution dircetly 











Eraueringens og Binitebets Tujtytetes pus Blodet, Copeuhagens 
Co, 187%, p. 26. 





continnowsly. | 

happened in the experiments whenever the total loss of blood 

had reacbed an amount of 2 to 4-4 per cent., on an average 2°9 

per cent., of the body weight. The quantity of brmoglobin is 

liable to the same changes in veneseetion as have been proved 
blood pressure. 

Lesser’s experiments extend only to the time immediately 

ling a depletion, performed all at once or with imterrap- 

tions. ‘This is not the place to go more deeply into the details, 


it was found that the second portion, with a specifio gravity 
| 11-3 per cent. of solids; that the third 
specific gravity of 1021-3, contained 101 per 


2 Davy saw in lambs, 
ee 
similar conditions, it 
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ligaturing the thoracic duct in dogs. Notwithstanding this, 
a dilution of the serum itself was observed when a period of 
only 20 to 25 eeconds intervened between two consecutive de~ 


pletions. 

Within the limite of 2 to 6 per cent. of body weight, to which 
the depletion amounted, there was manifest an increase of 
dilution proportionate to the amount of blood withdrawn. 

In the following table the results of Lesser’s experiments 
are summarised :— 


Percentage Revidwe ;— 
‘Aer » Lom ot Bivok epsivict following Fereatags of 





Ba per Cent, | Sayer Cet | 4s percent. | ea per Cat, 


om 
80 


on 
e738 





How is the dilution of the blood, which has been proved 
with undoubted certainty by all the experiments, brought about ? 
‘or, to express it differently, from what source comes the fluid 
which is poured into the vascular system? There ia a double 
‘way open. % 

‘The admission of the lymph can take place more easily as 
the resisting influences, at least after quick depletion, become 


cluded from the investigations of Emminghaos.’ This writer 
has shown that with the disturbance of the balance of the elas- 
ticity of the tissues, a new formation of lymph begins. For 
‘mith the depletion of the vascular system the pressure in ite 
enpillaries sinks, though but for a short time, so considembly 
that the tension of the fluid contained in the tissues predomi- 
nates, and a current from them into the vessels must take place ; 

at the same time the increased formation of lymph begins, 


A, Kamigi, Séehs, Geneltech, ob Wise. 
Leiyeig, vol. 32+, 18TS, p. 36 et 403. 
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But this does not perform the principal | u 
absorption made possible by the arate ep does 
not. The indisputable result of Tl aen's tradition that 
‘even with complete closure of the lymph channels a mupid diln- 
tion of the blood takes place, suggests an immediate reversal 
of the flow, i.e. the return of the tissue fluid into the blood. 
The relations to time are proportional in this ease. Lesser 
speaks directly on this point with perfect justice :—* Jt appears 
aa if the change in the quantity of water in the blood ix 
completed in w very short time, eo far as is pousible wnder 

given circumstances; 80 that for similar differences in the 
ard of blood similar changes in the quantity of water in the 
serum appear, no malter whether a period of seconds or of an 
howr intervenes between the two depletions.” When it is re 
membered that in the experiments which admitted of this con 
clusion the lymph stream was interrupted entirely, or to » great 
extent, the retwrn of the tissue flwids into the blood must be 
recognised as the main factor. 

An apparent contradiction perhaps requires explanation, or 
at least mention. Tt may be asked how such a return of the 
circulating fluid is possible while the arterial pressure is main- 
tained in spite of the great loss of blood. To this we may 
reply that at the end of every depletion the blood pressure is, 
in faet, very considerably lessened. The times, as they are 
given in Lesser's experitnents, show that at all events an 
equally important absorption of the fluid is quite conceivable. 

It is thus manifest from the results of these various experi« 
ments that 9 change in the composition of the blood follows the 
lous of blood. We will now dizouss the nature of thi change. 
It is necessary to analyse the general term ‘hydremia,’ ie. 
increased proportion of water in the blood, more in detail. 

Again, it is of great importance to noti time whiek 
eluepses after the | ‘blood-letting ; for it appel 


blood to its former condition very quickly come into existence, 
This is chiey noticeable in the red corpuscles.! 
‘These do not remain unchanged, as it seems, even in form 
and size, 
* Seo below, p. 214 et seq. 
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‘Manassein! saw in varions animals (leech, mouse, mole, 
rabbit, hare, hen, and pigeon) the red corpuscles increased in 
‘size in the period immediately succeeding the loss of blood; in 
the rabbit, for example, in the proportion of 100 to 114. He 
ascribed this to an absurption of water from the more diluted 
plasma, ic. to simple imbibition. Buntzen,? however, has not 
been able to certify the fact, at least in dogs. 

‘Thus, in his second experiment, after a loss of blood of 
about one-fourth of the whole quantity, the diameter of the 
normal corpuscles was shown to be about 7/41 micro-mm. 
fayerage of 50 measurements). 


See ee rene namsit 25 pexeent: of the 
‘quantity of blood. <= 737 microm. 


24 toes fe be removal of ony 25 cents of tho 
qoantity of «7°20 micro-tini, 


peter her of al 25 pr Sit 
‘quantity of blood +. 730 microm. 


3 dag ne the rca tary 25 por cnt ot the 
qeantity of blood. +5 ye 78 moro mm. 

6 aap ae th emer of ary 25 erent. tthe 
quantity of blood... + se 720 micro-mm. 


Ta all Buntzen’s measurements those red corpuscles whose 
diameter amounted to about 4 micro-mm. were not reckoned. 
‘Tf these had been taken into account in drawing up the average, 
then a decided decrease of the diameter of the blood corpuscles 
genemily would be found. For, according to Buntzen, the 
number of these small corpuscles increases very considerably 
in the first few days after blood-letting. This increase seems 
to be directly caused by the amount of blood lost; the more 
considerable the latter is, so much the greater will be this 
‘increase, 

Buntzen once found, after a depletion equal to about three- 
fifths of the whole volume of blood, the number of the normal~ 
sized and of the small corpuscles nearly equal. The period of 
the increase, too, has not been left Tate in the investiga- 


+ Keher de Dimewrioacn bee rothen IMletheryerchen unter versehiodenea 
pr 40 et sq, and table xii, p 85, TWhingen, 187%, 
7 Los, it, p TI et soa. 
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tion which has been so excellently carried out. The incense 
of the small blood corpuscles dove not immediately succeed 
Soe of'Mood fale nena ox Smelt 
gradually but slowly during the period of recovery. 

Others (Erb, Tschudnowski) saw, after venesection, isolated 
larger blood corpuscles, which were regarded by Erb as inter- 
mediate forms between red and white. 

Nasse and Vierordt remarked that during more copious 

the red corpuscles in the blood withdrawn 
towards the end of the depletion were paler; and often, but not 
always (Vierordt), there is a greater tendency of the red blood 
corpuscles to rim together in the blood which is drown at this 
time (Nasse). 

Not much is known with regard to the behaviour of the 
white blood-corpuseles, It is for the most part taken for granted 
that after more severe losses of blood a considerable inerease of 
these takes place (Henle, Remak, Moleschott). But this is 
not always the case. Buntzen (Experiment V.), after a loss of 
about three-fifths of the whole volume of blood, saw no increase 
whatever of the white corpuscles. The same thing is said by 
Vierordt:! *It is a striking fact that.the number of the colour- 
lexe corpuscles in the blood, even after sevare losses of blood, does 
not increase immediately at least, or only in a very smali degree. 
It is decidedly false to say that the lymph corpuscles of the 

rapidly after venesection.” 
ect of the changes which the 
quantity of the 
can only be given with reservation. » the investigations 
of Sigmund Mayer,’ confidence in the liabilty of our quanti- 
tative method is somewhat shaken. 

This at least: holds good in lesser distinctions ; Mayer saw in 
the same blood, by his double analy: to the amount. 
of 20 per cent. It may be added t i 
the proportion of fibrin in the blood. an extraordinary 
degree. Mayer found in dogs that the fibrin varied from 0-66 
to 3°52 per 1,000, 





AMOUNT OF FIBRIN. 


Earlier investigations are those of Nasse.'' These present 
such important differences, that the general conclusion formerly 
fare a lerdal ar ener abe 

by blood-letting, is by no means sufficiently supported, 

We must distinguish between two thii 

Ists—the changes in the quantity of the fibrin of blood 
drawn all at once, but received in separate portions, 

T give first a few numerical examples from the investiga- 
tions of Bracke.? 

Brticke bled a dog to death, removing the blood in five 
separate portions, and found a decrease of the fibrin propor- 
tionate to the progress of the depletion. 





Tn a farther series of experiments, the quantity of fibrin 
sank from 2-90 per 1,000 in the first portion of blood down to 
184 per 1,000 in the fourth and Inst portion. 

2nd:—changes in the quantity of fibrin in the blood when 
a longer period, one or several days, intervenes after the first 
Wood withdrawal. 


Under these conditions the quantity of fibrin tneremses with 
the time and the loss of blood, 

Nasse? discovered this fact from his own experiments. For 
example, he drew blood four times from the jugular yein of 9 
dog, once every other day. 





pefwed 1,000 parts of blood S01) 422) of 
es Bove tin Sexe quanniiy 100 | ido | a7 


4 Loo. cit. p. 162 ot 20g, * Virrhow's Archir, vol. aii. 1887, p. 179, 
* Loc. elt. p bai 
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This was also the experience of Sigmund Mayer,' who drew 
blood from a dog un the second and eighth day after the first 
depletion. 

1 


. IL mL 
2-16 per 1,000 412 per 1,000 5:50 per 1,000 
100 191 255 


‘My own experience with fasting dogs, from which blood 
was abstracted in the seventy-second and ninety-sixth hour 
after they had last taken food, was similar. 























mount ot Bit! Hibrin per 1,000 

Kamerot [‘ltirwen per TT __) urea Proper 
s * | tet Bioodsetting | 20a Bloodetting | “POE PENA | 
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The time within which coagulation of the withdrawn blood 
occwra is influenced hy the venesection in no inconsiderable 
degree. 

If the depletion is carried on uninterruptedly until death 
ensues, then the time of coagulation is shortened, though less 
fibrin is contained in the later portions of blood drawn 
(Briicke). 

The method employed by the younger Vierordt ? allows a 
stricter determination of the time than those formerly in use. 
I therefore give the numbers obtained in an experiment of his 
on a rabbit. 

Original weight of the animal, 2,07 grms. Bled from the 
crural artery ; blood lost in the preliminary operation, 5 ¢. em. 


Let Depletion, 20 C. em. 
First drop at 11 hr. 29 min... required for coagulation 12 min. 
Last ,, at 11 be. 205 min. . ” » 9 min, 
2nd Depletion, 30 C.em. 


First drop at 12 hr. 46 min... required for coagulation 7 min, 
Last ,, at I2hr.465min . a ie 6 min. 








* Loe. cit. p. 109. 
+ Archie der Heithunde, vol. xix. p. 193 ot seq. 


COMPOSITION OF SERUM. 


Bra Depletion, 96 Cem. 


Teginning of experiment 2 hr. 56:5 min. 
One drop at 2hr. 07min. . wy for congulation 95 min, 
» &hytmin~ . . ~ 80min, 
Qhr ors min, . » » - 285 anin, 


‘This was one of the last that spontaneously flowed ont. 

‘These investigations perfectly coincide in their results with 
the assertions of Briicke. 

Opinions differ with regard to the period of coagulation 
achen an interval of some days separates the several depletions, 
Nasse? found in a dog, from the crural vein of which he bad 
on each of four succeeding days drawn about 2 o2. of blood, 
that coagulation oceurred in 60, 67, 77, or 87 seconds; he was 
of opinion, however, that here considerable differences happen 
in different. cases, and that the amount of blood withdrawn has 
also an influence, 

Regarding changes in the chemical and physical qualities 
of the fibrin, which appear to us of less importance, at lenst for 
the present, it is mentioned even in the earlier literature that, 
after any considerable loss of blood, the blood clot quickly 
separates from the serum. It is also remarked that after very 
severe venesection the fibrin in the blood which has been last 
removed is looser, softer, less elastic, and therefore the contrac- 
tion of the blood clot ix less perfect. 

The composition of the serwm. after blood-letting is in its 
details not very well known, 

Tt has been already mentioned, and is proved by the experi- 
ments of Lesser,? that after a venesection performed, with 
short interruptions, at one sitting, a diminution of the solids 
quickly takes place, and therefore an increase in the proportion 
of water oceurs. 

T have made a considerable number of experiments on dogs, 
in which a longer time elapsed between the consecutive deple= 
tione, and the following is the result :— 


4 Loo. cit. p. 155. * See above, p. 177. 
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Number | pronrot | Svithurawa tr | Sd Contttnen’s | gecine Gravity of 
of the ‘of the Beram, 5 0 
Experiment | Farting | pen Cent of er 1,000" Gy Seam 
mL 2 25 74 1028-4 i 
96 155 10270 
Iv. 2 13 + 1036 1031-6 
96 1023 1030°8 
v. 2 27 868 10257 
96 173 1024-4 
VI. 2 26 896 1026-7 
96 845 1026-1 
vit. 72 15 808 1025-4 
96 789 1020-3 
Ix. 7 a4 
96 1023-8 
xv. 2 22 1034-5 
96 1031-2 








In all these experiments twenty-four hours intervened 
between the first and the second depletion. In the two follow- 
ing the time of the depletions varied, but they were also per- 
formed on fasting dogs :— 
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Solid Consti- | 
Number of the | fone of "withirawn per | S618 Const | grecine Gravity 
‘Experiment Fastir Cent. of Body meraiget | ‘of the Serum: 
Per oe Weigel? Serum, per 1,000] 
‘XI | 26 | 10304 
XIV. ; 48 





| 10307 





In the next experiment, again performed on fasting dogs, 
three blood-lettings—in the 7znd, 96th, and 120th hour of 
fasting—took place. 


lAmunt of Blood | sotit Consti- 
eighdraay ver | gaunt of the 
Welant 








Four of 
Fasting. 


Sperite Gravity 
of the ferue 
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In the following experiment the dog was allowed to ent ax 

tach as it pleased, and 24 hours intervened between the suc~ 
cessive blood-lettings :— 








‘The numbers just communicated plainly prove that, in the 
ese of fasting dogs at. least, an almost constant, although only 
stight, change takes place in the serum after blood-letting ; and 
this in the sense of a diminution of the quantity of solid 
constituents and an increase in the quantity of water. 

Tn general, it may be accepted ax a fact that only within 
very narrow limits changes in the quantity of water in the 


serum take place. 

‘My twelfth experiment also corroborates this, since it shows 
that within two days the original quantity of blood was 
diminished by about 3 of the whole; the solid constituents of 
the blood were reduced from 22°73 to 13°90 per cent. ; and not~ 
withstanding this, the quantity of solid constituents in the 
serum was found to be but little diminished—about 1 per cent, 
exactly. 1f the numbers of this experiment are compared, they 
are as follows :— 











‘Thus it appears that the composition of the serum is but little 


* Determined from the difference betwoon the solid rosidues of blood 
‘and serum; seo Pawum, ‘Exzerimentellc Untersachungea sur Physiologie und 
Pathologie der Bmbolle, Transfesion und Blatmenge' (Beslin, Helmer, 1964), 

| pablished in Vientow’s Avobir, volx x3vii, and xxix. p. 166 et seq. 
365 at sq. 
VOL, He r 





in the case of a dog which | 
‘and eats as much as it pleases after venesection, 

At might be asked still further, if the composition of the 
solid residue of the serum is the came after blood-letting, or if 
changes take place; for instance, if the proportion of albumen 
ds diminished ? 

Tt ix at present impossible to assert much Uhat is definite 


perhaps a small decrease of serum-albumen takes place, but he 
will on no account guarantee the truth of the statement, I 
have myself twice determined the amount of albumen in fasting 
dogs; and at one time T fonnd a considerable increase, and at 
the other time a smaller one. 

‘Thus in Experiment XIV., after a withdrawal of blood equiva- 
lent to 1-8 per cent. of the body weight, the quantity of albu- 
men in the serum had risen in 72 hours from 4°87 per cent. 
to 4°92 per cent. In another experiment (XV.), after a 
withdrawal of blood of 2-2 per cent. af the body weight, the 
quantity of albumen, amounting originally to 2°66 per cent., 
24 hours later increased to 3°95 per cent. 

It appears, however, that scarcely any permanent changes 
deserving of notice take place. The statements of Becquerel 
and Rodier, which, however, cannot be followed up in detail, 
also bear testimony on this subject. These investigators found, 
with regard to 10 persons who were each three times bled, on 
an average the following percentage of serum-albumen— 

‘at Vonnanotion, ant, 
oo 637 OMG 

‘The ash of the serwm is equally unknown in its changes 
after blood-letting. According to Becquerel and Rodier a 
change is not to be expected, 

The alteration of the gases in the blood after venesection 
has been followed out in a small series of experiments by 
Hiifner, who was so kind as to make these investigations 
with me. 

¥ Boe Naseo, loc. cit. p. 162. * Loo. olt. p. 240 ot aeq. 

* Untorevchungen Wer die Zuammenactsung des Bluter, p, 30 et sey. 
Erlangen, Enke, 1845. 





GASES OF THE BLOOD. 


In ordor to have as simple conditions as possible, we chose 
fasting dogs. The depletions were all from the crural artery or 
the carotid. The blood was collected over mereury ; and, accord 
ing to the usual method, the gases were removed by means of 
Hiifner’s mercurial pump. 

Experiment I. 
Secs ait ce Conon 
First withdrawal of blood of 410 grammes = 2°6 per cent. 
of the body weight, or about 35 per cent. of the total quan- 
tity of blood. 
Second withdrawal of blood, 74 hours later. 


Base in the Hood 
Fire Second 
{2100 Yotsof Blood, at 0c, | Delite, | Depiois 





‘Thus in 100 vols. blood, 74 hours after the first blood- 

‘ing, oxygen is decreased by 1-35 vols., and carbonic acid is 
increased by 5-30 vols. ; or, representing the quantity of each 
gas in the first depletion by 100, the quantity in the second 
depletion would bear the following proportions to it :— 


Oxygn . . « a8 100 to 87 
Carbonic acid ~ «sy 100, 118. 


Experiment I. 
Dog of 45 kilos... after fasting for 29 hours. 
First depletion of 800 grammes = 1°8 per cent. of the body 
weight, or about 24 per cent. of the total quantity of blood. 
Second depletion, 72 hours later, 








212 BLOOD-LETTING. 


Therefore in 100 vols, of blood we find, 72 hours after the 
first depletion— 
Oxygen... «1N-15 vole. less 
Carbonicacid .  . 804 yy 


Or taking the quantity of each gas in the first depletion as 100, 
then the second bears the following proportion to it, viz. :— 


Oxygen. . . « . 100to 54 
Carbonic acid . . 7 + 100 ,, 68. 
Experiment III. 


Dog of 35°3 kilos., after 49 hours of fasting. 
First depletion of 760 grammes = 2-2 per cent. of the body 
weight, or about 29 per cent. of the total quantity of blood. 
Second depletion, 24 hours after the first. 











in 10" Vola of blood, st 0° Secon 
[into eo mm. Depletion 
Total quantity. . 36-68 
Carbonic Acid 1919 
Oxygen. ss 1669 
Nitrogen | 1)! 088 








Thus, in 100 vols. of blood, 24 hours after the first de- 
pletion— 
Oxygen. . . . 2-98 vols, less 
Carbonicacid. . . 1-78 ,, more, 


Reckoning 100 for the first depletion, we get as the propor- 
tion of the first to the second— 


Oxygen . . . . 100to 85 
Carbonicacid =. . . 100, 110. 


In every experiment. the residue of the blood and of the 
serum, and the specific gravity of both, were determined. A 
comparative expression for the quantity of red blood-corpuscles 
can thus be obtained from data so certain! It is not un- 
interesting to compare these with the results of the analysis 
of the gases, reckoning the values found at the first depletion 


as 100. 
+ Panum, loc. cit.; see above, p. 209. 
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Experiment I. 


First blood-letting=2°6 per cent. of body weight. 
Second one, 74 hours afterwards. 





ovsao et Bt Copa | 








cot ‘Oxygen ‘Carbonic Acid 
newton [set rr 
100, 100 100 100 
1 84 87 118 
Experiment II. 


First blood-letting = 1-8 per cent. of body weight. 
Second one, 72 hours later. 


Amount of Red Blood Corpuscles 
Oxygen | Carbonic Acid 














Residoe | Specie Gravity 

1 “100 100 100 100 

| ol 96 Bt 68 | 
Experiment III. 


First blood-letting = 2-2 per cent, of body weight. 
Second one, 24 hours later. 





| Armoant of Red Blo! Corpsces | 











= = —! oxygen | Carboni Acid 
| Residue | pecite Greity | 
100 100 100 100 | 
92 85 110 


Thus, in every experiment, a diminution of the oxygen has 
been observed, as appears quite easily comprehensible from the 
circumstance that a diminution of the hemoglobin was brought, 
about by the withdrawal of blood. It is, however, extremely 











striking that this diminution varies witha wa ids at. 


‘Whilst the comparative number of hye sept 
all three experiments is nearly the same, the o of the 
second experiment falls relatively very much below that of the 
other two. It Perarnpb fore qt 
might, however, be mentioned that in this particular animal a 
larger quantity of oxygen was found. In order to settle this 
absolutely, a considerably greater number of experiments must 
be made. 

In the carbonic acid of the blood there is manifested no 
regularity, It may be noticed that in two of the experiments 
a not inconsiderable increase took place. 

Finkler' has made obsorvations on the gases af the blood a 
short time after depletion. This observer has made an 
of venous blood directly drawn from the right side of the heart, 
as also of arterial blood from the femoral. 

His final conclusions are :— 

With regurd to venous blood, there is, wlong with the loss of 
blood, a diminution of the percentage of oxygen, and also a 
diminution of the percentage of carbonic acid, 

With regard to arterial blood, the quantity of oxygen it con- 
tains does not vary so much, but, on the obher hand, there is 
a diminution of the quantity of carbonic acid. 

However, the simple numbers of his experiments are by no 

means £0 constant a8 to seem to justify the latter conclusion 
without further knowledge; on the contrary, great variations 
are to be found even under these experimental conditions, as 
the following table of Finkler’s shows (Table ©). 
It must at the same time be remarked that a longer time 
elapsed (at least one hour) between two venesections, and that 
in Experiments V. and VI. at the same time as the venous 
venesection took place an arterial one was also performed.’ 
‘The total quantity of blood is reckoned at 7°5 per cent. of the 
body weight. 

For further conclusions his experimental data appear to me 
insufficient. 












* Lieber den Binfluas der Strimungigeachwoindighelt dee Blutes auf die 
tieriuche Verbrennung, Dissertation, Bons, 1875. 
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cussed, it will be proper to mention here how the blood becomes 


restored after blood-letting. 

T consider the results obtained by Buntzen by means of the 
method of counting the red blood-corpuscles as quite relinble, 
and I also regard the explanations given by him of the differ- 
ence between his results and those found by others sa quite 
satisfactory ; #0 that here I simply borrow from Buntzen* 

‘The question, How long is it after depletion bere the 
quantity of blood contained in the vascular 
returned to its former volume! Pa faplle nase sscacrs 
‘earlier results, thus answered :— 

After losses of blood which nmount to 1 or 2 per cent. of the 
body weight (that is, about 4 of the whole quantity of the blood), 
the volume of the blood is restored after the lapse of a few hours. 
If more blood than amounts to 4 per cent. of the body weight 
is withdrawn, then more than 24 hours must elapse before the 
Yolume of the blood reaches its former condition, 

The following particulars from Buntzen’s experiments are 


= 
‘The lowost number of blood corpuscles in a given quantity 
* Finkler, loo. cit, p10. * Loo. cit, p 61 et sq, 


i 





‘A socond very important. question is, Hot long eit Bapora 
the number of ved corpuscles in the blood after depletion. 
becomes the same as it was before it? 

The general result of experiments showed that, in blood- 
lettings varying between 1-1 and 4-4 per cent. of the body 

. weight (that is, about 148 to 51'5 per cont. of the whole 

quantity of the blood), from 7 to 34 days were necessary in order 
to bring about a restoration of the red blood-corpuscles that 
have been lost. 


On the whole, the length of time required appears to be 
a en But in the sepa~ 


appeared, 
must be aseribed to particular dispositions, per~ 
I eee LEME ees 
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The renewal of the red blood-corpuscles takes place more 
quickly in the first. few days after the loss of blood than later. 

It. is desimble also for these proportions to give numbers. 
‘The preceding is Buntzen's principal table (p. 216). 

It is also worthy of notice that Experiment IV. was per- 
formed on a dog only about six weeks old, and that Experiments 
IT, ITT., and V. were performed on one and the sume dog, with 
moderate intervals between them, 

‘The time of the restoration of the blood in its individual 
course is best demonstrated by the following graphic represen- 
tations borrowed from Buntzen, 











Experiment [. Blood withdrawn = 14°8 per cent. of whole blood. 
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Experiment IT!, Blood withdrawn=31 per eent, of the whole 
blood. 








periment IV. Blood withdrawr 
whole blood, 


7*2 per cent. of the 
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Experiment V. Blood withdrawn=57°5 per cent. of the whole 
blood, 








SHEE SEVERE TD EEY 


a PERREE 


Mg ie ase asm AL), oem 619 913033 498 HT 





The outer vertical row of figures gives in millions the cal- 
culated number of blood corpuscles contained in 1 c, mm. of 
blood ; the inner row represents the numbers obtained by direct 
enumeration of the corpuscles in the quantity of blood examined 
under the microsoope ; the under horizontal row gives the day 
of the experiment. 

How far this result of an experiment. on a dog may be 
transferred to man must, as Buntzen justly remarks, be left for 
further investigation. The difference of species between the 
two may perhaps weigh heavily here. 

We come now to the discussion of the question, In what 











tony és tissue metamorphosis in general changed after blood- 
letting? ‘The results of the investigations lying before us agre 
although they appear, at the first glance, somewhat contradictory, 
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Considering tho. great: npr ane We age ie cea 
subject possesses, in judging of the therapeutic efficacy of 

venesection, a thorough treatment of the matter is imperative. 
bare SF's ieee Cite Cate 
metamorphosis, and have published the smaller part of my 
experiments in the form of a dissertation 


morphosis supplied the material that was wanting. 

Tn fasting avimals the proportions come most prominently 
into view. A very considerable number of experiments which 
T made on dogs proved—and Bauer's results are similar—that 
after blood-Letting, in the case of dogs to which all food, water 
inclusive, ix denied, a considerable increase of excretion of 
wrine and wrea takes 

The manner in which my experiments were made requires 
mention. After the dogs had fasted for 48 hours, the urine 
was removed from the bladder by means of the catheter. The 
animal was placed in a box, which allowed all the urine spon- 
taneously passed to be collected. As a general rule—only 
isolated exceptions ocourred—after 48 hours of fasting no urine 
was spontaneously passed. That. which was formed within 24 
hours, and which was retained in the bladder, could, however, 
after the lapse of this period, be procured to the very last 
drop. ‘The body weight was determined to within 10 grms. 
The fieces, which wore rarely passed, woro weighed. Blood 
was drawn from the crural 
operation had no perceptible j influ 
as Bauer did, by making control experiments. 

Asa standard of comparison for t! age ahish tm takee place 
in the excretion of aa vi 


3 seems to admit 
Kiel, 1863, 


pailantaterge Tabitiatiousohei Manich, 1872; 
Biologie, vol. visi. p. BGT ot seq. 





‘of no donbt (Panuni, Voit, and several other physiologists). 
‘The urea was estimated by Liebig’s method. 
Tsabmit the following table :— 


aor ot 


Aronot ot 





| 
wo 
we 
100 
200 
no 
20 


100 | 21-7 
315 





ly aes about 
1S to 4s per cont. ofthe whale quantity of tho blood the wren 
excreted in the 24 hours following the blood-letting increases 
more than threefold. 

In general, there is a manifest dependence, so that, with 
the increasing amount of blood withdrawn, the quantity of urea 
‘excreted also increases ; a simple parallel proportion, however, 
doos not exist. 

‘This scarcely appears strange when it is considered that 
here conditions prevail poral under which a 


Nexsreted on the third day of fasting by adog of 1. kilo, weight 
See. US eras s ‘that paseod by another animal amounted 









The quantity of the urine is also 

‘omaximum to nearly 3} times the normal quantity. 
A similar state of things is recognisable in the excretion of the 
urine as in that of the urea; both have an entirely similar 
course. 

Ablood-letting of 0°6 per cent, of the body weight (about 7 
per cent. of the whole quantity of the blood) has no definitely 
sable influence on the excretion of urine and urea, 

From the experiments of Bauer it may be remarked, as 
complementary to what haz been said, that the incroase in the 
excretion of urine and trea after blood-letting lasts longer than 
24 hours. Apparently it may continue for several days. 

Bauer bled a dog which had been kept fasting, firat on the 
8th, and then on the 11th day of fasting. Blood was withdrawn 
to the amount of about 1°5 or, at most, 3 per cent, of the body 
weight, The weight at the beginning was about 20 kilos. ; the 
blood first withdrawn amounted to 256 ¢, om., the second time 
to 400 c,cm. After the first blood-letting there was found, 
compared with that of the preceding day, an increase, in the 
quantity of urea excreted, of about 78 per cent. After the 
second blood-letting there was an increase also above the 
amount of the preceding day of 37 per cent. The numbers, in 
detail, are as follows :— 








Amount of | 
a Amount of trine | Amoaunt of Ures|  Comparath 
ridag ee ‘exerted ‘iacrvted ‘Nabivers 





‘Withdrewn | 
| Gon 
7 = M6 O43 100 
8 | 956 6, om. 140 14s 19 
9 - 106 10-08 


1 400 ©. cm, 133 12:34 pire 





Tbis plain from the above table that the second blood-letting 
does not exceed in its results the previous one. My experi- 
ments, particularly directed to this point, bear testimony to 
the same thing. Tf, as in Experiment VIL, two smaller blood- 


_— oe | 


Tapie B, 
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‘The increase of urine and urea is also here unmistakable, 
‘about } of the whole quantity, the urine, 
the previous day, is found to be in the 


at 208 grme. of fresh muscle flesh, in the case of a dog of about 
20 kilos. weight. Thus there is a loss of about 1°5 per cent. 
A small amount of flesh (nitrogen) appeared to have heen put 
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oa about the sixth day after the blood-letting and in those 
it, 


quantity of blood to the extent of about 20 per cent.—that is 
to say, within the first four hours—in the ease of fasting dogs, 
the amount of carbonic acid excreted does not appear to be 
altered. On the other hand, the elimination of water by the 
shin and lungs, as well as the absorption of oxygen, is dimi- 
wished by about 3. About 20 hours after the operation the 
exeretion of carbonic acid is found to be diminished about 23 
per cent,, and the absorption of oxygen about 30 per cent. 

Tn dogs that had been fed, immediately after blood had 
heen drawn to the amount of about. 28 per cent. there was an 
increase of the excretion of carbonic acid to the extent of 4 per 
cent., and an increased absorption of oxygen to the extent of 
22 per cent.; such, for the first three hours after the blood- 
letting, are the direct results of the experiment. 

After 24 hours a distinet decrease is perceptible, of 9 per 
vent. of carbonic acid and 2 per cent. of oxygen. Three days 
afterwands, this decrease is very considerable, being 22 per cent. 
of carbonic acid and 36 per cent. of oxygen. 

Baner draws this general conclusion from his experiments :— 

* It is proved that in conzequence of blood-letting the de- 
composition of albumen increases; the elimination of carbonic 
‘neid, on the contrary, decreases. From this, therefore, it is 
clear that the decomposition of fat must be smaller, whether 
it come from the food, or that which is stored up in the body, 
‘or that which results from the breaking up of the albumen,’ 

‘This conclusion is supported by other proofs, even for him 
who hesitates to accept it on account of the inconsiderable 
seumber of Bauer’s experiments on the respiration. Bauer him- 
self refers to the above-mentioned statements of earlier writers," 
and adds, as further proof, a peculiarity worthy of notice in 
‘many anmmic and chlorotic patients, vis. a considerable storing 


‘up of fat. 
‘That. limited increase in the metamorphosis of nitrogenous 
* Bee p. 190. 
FOL. Qa 
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substances always took place in my experiments is shown in 
the following arrangement of their results, The excretion of 
urea here has relation to the unit of the loss of weight (see the 
following table, D). 

It is clear that, notwithstanding a considerably increased 
discharge of water from the kidneys and increased excretion of 
urea, the diminution of the body weight after blood-letting i 
not necevsarily increased. 


Taste D. 





Amount of 
Blood «raven 


No. ot | Hours ot [Blood drawn 


experiment; Fusting 






































Thus, to bring forward am example, in Experiment IX, after 
a depletion amounting to about 45 per cent. of the whole 
quantity of the blood, along with an increase of urine to double 
the former amount, the loss of weight per kilo, falls from 40°3 
to 381 grs., and the urea increases more that twofold (48%). 

This, under the supposition of a consumption equally 
prising all the components of tissue metamorphosis, would be 
inconceivable, 

By calculation it can easily be proved that in my experi- 
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nents a regulardiminution of the exeretion through the skin 
and lungs in all probability took place, for if the calculation 


is not made under this supposition only absurd results are ob- 
tained. 

T do not think that it would be interesting to expatiate 
tore particularly on this subject. It would take up too much 
gmce to explain the conditions under which the calculation 
ought to be made. 

Finally, by these calevlations, only such numbers can be 
obtained as expressions for the facts as, to an unprejudiced and 
thinking mind, immediately result from the experimental data, 

How is the action of Wood-letting on the tisae metamore 
phosis fo be explained ? 

We may assume, with Voit, that the albumen contained in 
the living body is not always and everywhere subject to the 
same conditions of decomposition. One part of it (tise alb~ 
men) hax become « solid constituent of the tissues s it changes 
proportionally slowly: another part (civeulating albumen) is 
dissolved in the fluids, is driven with these through the body 
in the circulation, and is need up in the tissues without 
having first become an integral part of them. ‘The quantity 
of albumen in the tissues depends on the quantity which cireu- 
Jates in the tisine fluids. A definite quantity of albumen in 
the tissues can only exist along with a corresponding quantity 
in the tise fluids. If the quantity of cireulating albumen 
is diminished, then part of the tisyue albumen is set free from 
‘its more solid combination and becomes circulating albumen, 
amd, indeed, just so much of it as is necessary to restore the 

between the tissue albumen and the circulating 
albamen. 


‘The same thing would occur if a saline solution of certain 
could take the place of the tissue fluids. Were we to 
dilate the blood by the introduction of water in place of a part 
“OF the tissue fluids contained in the vascular system, then the 
percentage of solids in the Huid contained in the tissues outside 
Vessele—which was at first higher—would, after the lupse 
certain time, become equal in amount to the smaller 
within the vessels, 
withdmwal of blocd « diminution of the whole store 
az 

























the equilibrium. The albumen thus set free is, however, sub- 
ject to conditions of decomposition, and thus the high relative 
exeretion of nitrogen in fasting dogs after blood-letting is easily 
‘understood, 


‘The case is somewhat different in animals whose nitrogen 
remains constant. The absolute quantity of circulating albu- 
men, maintained at an equal height by regular additions from 
without, is large in comparison with that found in fasting 
animals, The excess in the total amount of metabolism pro- 
ecediag from the decomposed tissue albumen, which appears 
after bleeding, may bo greater than in the fasting dog; but 
expressed a per cent. it will be less perceptible, as the other 
sum total—the amount of metabolism of the cireulating albu- 
men—is much more considerable. It is quite comprehensible, 
therefore, that the increase of the nitrogen in well-fed animals is 
absolutely greater than in fasting animals, but that it is smaller 
in comparison with the quantity of it that undergoes meta 
bolism. Without further explanation, algo, it is easily seen 
why in different individuals, notwithstanding an equal quantity 
of blood withdrawn, the increase in the elimination of nitrogen 
cannot have an equal value. This is the natural result of the 
varying quantity of nitrogen in the tissues, which finds its-mani~ 
fentation in the fact that fora given weight fasting animals 
excrete extremely different quantities of urea.' 

‘That this explanation given by Bauer furnishes only glance 
into the nature of the processes that follow blood-letting will 





' Soo ‘Tables A und B, pp. 221 and 223, 
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be doubted by no one; nor will it eurprise anyone who is 
familiar with this dificult department of physiology—the de- 
\etamorphowis. 


| clusions of Bauer on the basis of Voit’s views, and an attempt 
is made to represent an entirely different factor, vix the 
dirainished eapply of oxygen, as the cause of the increased 
decomposition of albumen. Friinkel supports his view by a 
statement of Tranbe's, which I give in its fundamontal features, 

* Every increase or diminution in the supply of albumen 
shows itself again in the exeretion of nitrogen; when albumen 
is withheld from the food the excretion of nitrogen is reduced 
Yo its smallest quantity.’ 

Mechanical labour, which is accompanied by active trane- 
formation of non-nitrogenous substances and an abundant 
introduction of oxygen, increases the decomposition of albumen 
only in an extremely small degree. From this it may be con- 
eluded that ‘the decomposition of the albumen is primarily a 
| simple process of splitting up, whieh takes place independently 
| _ of the oxidising action of oxygen; we further derive from this 
the important fact that the animal body possesses the power 
‘of decomposing not living, but only dead albaminous tissue 
matter; and that the quantity of the latter, whether it be 
introduced into the body from without or produced in it, 
alone acte detinitely on the amount of the metaboliem of the 
albumen.’ Even the quantity of orea formed during the time 
| when the food contains no albumen results from the deatly 
of living tissues taking place to a small extent. ‘So far as 
the dead albumen of the food is not required for the renewal 
of the dead tissne—that ix, for the formation of new organised 
| Hissue—it is at once decomposed, and the products springing 
from itare as quickly as possible removed from the body. Thus 
it is a peculiarity of the animal body to eliminate all dead 
nitrogenous substance found in it as if it were foreign to it, 
whilst living tise is in no way affected by those agencies 
which bring about this decomposition and excretion.’ Some 


1 Hireher’s Arebie, vel. beri 1876, anit the dskeumien with Bichhorst im 
17es. tex Lael. xxiv, 











the same time the increased excretion of nit 
direct means of ealeulating the extent: of this death.’ 

Frinkel, by artificially produced dyspnoa and inhalation 
of carbonic oxide gas, believed that he could bring about 
experimental conditions which would authorise him fm aserib- 
ing to diminished absorption of oxygen the increased ex- 
cretion of nitrogen observed by him after his very carefully 


performed experiments. There is no doubt that this idea has 
something very alluring in its perfect simplicity. Dead albymen 
is decomposed and thrown off; deficiency of oxygen causes 
death ; loss of blood brings on deficiency of oxygen: and so 
the increased excretion of nitrogen after blood-letting is to be 
ascribed to the deficiency of oxygen thus produced. But, as 
thinge have hitherto been, the actual foundation appears to me 
to be wanting, for whenever one begins to reckon quantitatively 
to take into account time anil quantity—it 3s manifest that 
the case is not so. Tt would lead me too far were There to 
give a detailed criticism of Friinkel’s opinions. Certainly there 
remains a possibility that part of his suggestions may yet prove 
‘to be just and accurate. 

‘The metabolism of n itrogenous substances after blood= 
letting assumes a more complicated form. After the lapse of 
about 24 hours there ix manifest a et diminution in the 
excretion of carbonic acid. The Janation of this, as might 
be naturally inferred from Voit’s views, would be that, with 
the diminution of the circulating 
necessarily accompanying it of the 
in the tissues, the conditions for decomp 
beeame less favourable. If a stronger expression ix wanted, 
then it might be said, in the sense of this conception, that the 
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tirea in which decomposition takes place becomes smaller, since 
after bleeding a part of the organism has been destroyed. 

To me a basis for definite ideas on this matter seems here 
to he wanting, for very few experiments are recorded bearing 
on this point. 

The quantity of oxygen in the blood acts a subordinate 
part, as our chief concern is with the oxygen taken up by the 
tissues from the blood, not with that which is existent in the 
Hood, It may be possible to demonstrate a diminution of 
the oxygen in the blood; if the tissues require more, then a 
seffcient quantity can be procured by increased activity of the 
‘heart and of the respiration; the mere deficiency im the blood 
is not sufficient to explain a diminution of what is consumed 
in the tissues. 

Baner observed that, in the hours immediately succeeding 
a bloodletting, the elimination of carbonic acid suffered no 
dingnution, and this cirenmstance is explained by him in this 
way: ‘Immediately after a withdrawal of blood, the cells of the 
Furious organs are still in their original good condition of 


Bauer imagines that the breaking up of the molecule of 
albumen after venesection, takes place in much the same way 
ms after phosphorus poisoning. The nitrogenous part of it 
falls under the conditions of thorough decomposition, and be- 
comes completely oxidised into urea; the non-nitrogenous part 
remains behind in the cells themselves in the form of fat. 
‘Then comes on a trae fatty degeneration, From a clinical 
point of view, this opinion has a great deal in its favour; the 
decisive facts will be mentioned in another connection. 

OF special interest is tho increased elimination of water 
ty the kidneys after bleeding. This cireumstance comes 
again most prominently into notice in the case of fasting dogs. 
Tt is certain that by blood-lctting the whole quantity of 
water is diminished in no inconsiderable degree in the fasting 
Yedy; we may regard the loss of water as amounting on an 
‘average to 4 of the blood lost, Nevertheless, after blood bas 





my range. TLunight naly toh, at two, onda eae 
to me important. 

‘The larger quantity of urea requires water for ite elimina- 
tion. In all probability there is a limit to the concentration of 
the urine, for in my experiments its specific gravity did not rise 
above 1/007’; this corresponded to. about 18. per opabjefaitens 
If the products of retrograde metamorphosis accumulated in 
the body are to be got rid of, then the water required for the 
purpose must be supplied. The getting rid of them; however, 


ig a condition, the non-fulfilment of which endangers the exist- 
ence of the whole orgunism.! ‘Thus, then, a larger quantity of 
water is lost, at least for the time; afterwards, however, by 
restricting the elimination at other points, the equilibrimn 


albumen and more water than 
h the residue left in 
the vassels eee the withdra ood, then the relative 
quantities of water and solic subs h as albumen, in 
altered, Th whether a 
compensatory excretion of wal f use in onder 
to procure the most favourable 
the tissues; or, to express it difl 
as an organ, is nob stri i function in a eon= 
dition as: nearly as possible approacl { ‘normal one. Both 
points: have hitherto been so little 
manner that at the most they can 
suggestion, 


} See Voil, Zeitectrift fiir Binlogie, vol. ty.» LGA ot seq. 
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‘Here the subject of the heat of the body after blood-letting 
tay find suitable mention. Precise observations with regard 
to human beings are not to be had 5 there exist only incidental 

Wunderlich states that in health the etfect of 
a moderate withdrawal of blood is small. After free yene- 
section, the temperature rises to the extent of a few tenths 
of a degree; in the days immediately following, it returns 
gradually to the normal state, and afterwards may even sink 
beneath it. This is the result of Biirensprung's observations. 
Tf, with reference to the subject that is now to come under 
consideration, patients suffering from gostric ulcer, or women 
who, until accidental abortion occurred, were in a perfectly 
normal condition, may be regarded as healthy persons, then we 
have occasionally opportunity to observe the influence of severe 
losses of blood. The first striking circumstance is thab greab 
individual differences exist. Many people endure severe blecd- 
ing without any considerable diminution of their bodily heat; 
usually, however, the temperature falls quickly and consider- 
ably: in the reetam it may be as low as 34°C. (93°2° F.), even 
though every effort has been made from the beginning to 
prevent as fir as possible the loss of heat, 

‘How far an increase of temperature succeeding loss of blood 
may possibly be occasioned by such a loss, is a question which 
must be left undecided. It is even, after particular consider- 
‘tation of all the circumstances in individual cases, very difficult 
to attain to a definite judgment. Experiments on animals cin 
nly be accepted with great reservations. The regularity in the 
sonsse of bodily heat which is to be found in an adult human 
being is wanting in animals so far as can be generally inferred 
from the very imperfect observations that have been made z 
particular it ions on this subject are even wanting on 
the species of animals which are most frequently used for 


purposes. 

‘Marshall Hall, in his experiments in the year 1830, has 
investigated the effect of the loss of blood on-bodily heat, 

‘His observations on dogs extended over several consecutive 
days; the blood-letting was performed gradually, at intervals. 
Thus in Experiment IL, begun on November 6, there were 
withdrawn from a dog of 16 Ibs. weight— 
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Nov. 6 . + 11-0 of, of blood. Nov. 16 . . 275 oz. of blood. 
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Thus, on the whole, 56°75 ounces were drawn in the course 
of 17 days. The temperature, measured under the tongue and 
in the back part of the mouth, varied between 101° F. (38°4°C.), 
on the Ist and 3rd days after the beginning of the operation, 
and 96° F. (35:6°C.), which was for the most part observed 
during the last three days of the experiment. 

Experiments by Spielmann, Frese, and Choraszewski' proved 
that in dogs and rabits, immediately after a venesection, the 
thermometer falls to the extent of about 1° C. (1°8° F.), (from 
0°3° C. to 18° C, are the limits); afterwards it rises again and 
ascends above the normal height (07° C. to 1:8° C.) (1°3° F. to 
3-2? F.) 

A discussion of the febrile condition in man is not admis- 
sible here. What happens then will be afterwards discussed.? 

We know something of the change in the activity of the 
larye glands connected with digestion. 

Manassein ? found that after losses of blood the gastric juice 
of dogs does not digest albumen so thoroughly. It turned out 
that deticioncy of acid was the cause of this. 

Ranke‘ found that in guinea pigs, after a loss of blood, 
the hile secretion decreases—indecd, entirely ceases—with an 
amount of blood lost which admits of unenfeebled cardiac, 
muscular, and nervous activity. 

A knowledge of the influence which loss of blood exerts on 
the central organs of the nervous system is of primary import- 
ance. 

Marshall Hall, to whom, as we know, we are indebted 
for insight into that hydrocephaloid disease of children which 
depends on cerebral anaimia, has already thoroughly gone into 











' See Landois, Die Transfusion dee Blutes, p. 147. Leipzig, Vogel, 1875. 
1 Sov below, p. 241 ot seq. 
2 Virchon’s Archiv, vol. Iv. 1872, p. 413 et seq 
4 Die Blutrertheilung und der Thiitigheitwechsel der Organe, pp. WW6 and 
190 et seq. Leipzig, Engelmann, 1871, 
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this question. ‘The general symptoms have been already dis- 
cased! Fainting, coma, convulsions, delirium, were formerly. 
frequently observed when a depletion was carried on too long 
and to too great an extent, Although the facts obtained from 
clinical obecrvation can hardly admit of a doubt as to the causal 
connection between loss of blood and impairment of the activity 
of the skin, yet Marshall Hall has made experiments on animals 
for the purpose of enlarging and completing these clinical 
observations. Thorough explanations have been obtained by 
the investigations of Kussmaul and Tenner? The principal 
results of these are— 

The convulsions, very much resembling an epileptic type, 
which are often seen in bleeding animals, are caused by a 
svuiden interruption of the arterial supply of blood to the brain. 

‘The sndden interruption of the nutrition of the brain, not 
fn alteration of pressure, hus most to do with these convulsions, 

Convulsions do not occur in bleeding, when the operation 
goes on slowly, or when the animals aro very weak. 

‘The central origin of the convulsions is to be sought in the 
excitable regions of the brain, which are situated behind the 
optic lobes. 

Uneonsciousness, lies of sensation, paralysis, are produced 
in man by interruption of the supply of arterial blood to the 
parts lying in front of the erura cerebri. 

Certain centres of the brain and of the medulla ol cy 
fre also, as it appears, affected by the loss of blood. 

Here we must refer to the adaptation of the vascular system 
to the changing quantity of its coments, which was formerly 
discussed, So alsoin the description given by Marshall Hall of 
‘exotesive reaction ' the eymptoms im connection with the cir- 
‘elation must reully be aseribed to the influence of the nervous 
‘system and not ultimately to the vasomotor system, 

The respiratory centre is also affected. 

Tt has actually beea found by Leichtenstern® that imme 
diately after blood-lotting the extent of the respiration, ie, 


rat 188 et seq. 
Unteramokungen ther Uripruny wad Wesen der falleuchtartigen tackuagen 
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5 hours, 10 c.cm. of blood were withdrawn at four sepamte times, 
then 5 c.cm., and finally 10 c,cm, 

‘The nwmber and depth of the respirations are similarly 
affected. They fluctuate constantly to a certain extent; only 
immediately after a withdrawal of blood a temporury decrease 
in the number and depth takes place, 

Hf the blood withdrawn has been very abundant, then the 
frequency of the breathing ultimately increases. 

Certain peculiarities of the respiratory rhythm, especially 
the Cheyne Stokes phenomenon, are not anfrequently seen, more 
or less distinctly marked, after loss of blood. Exhaustion of 
muscle and nerve may have its share in these phenomena, but 
they are concerned essentially with the changes in the excit= 
ability of the nerve centres. 

Tmpairment of vision amounting to entire blindness in one 
or indeed both eyes occurs after loss of blood, often while the 
blood is still flowing, at other times not until long after. 
Whether here central or peripheml changes are present appears 
not yet decided ; perhaps both may be assumed to take place, 
varying in the individnal case. It is of practical importance to 

h majority of such eases the 


* See the careful work of Tin Divo aur Kent 

Amancvan wach | Blutvertust, Dissertation, Tabiny 

plement of the Atiwiscke Monatabliitter fix Augenheilkunde, eid by 
Zebender. 
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the diminution of itsaetive power, produced by the yencsection, 
become evident. 

‘The supposition is ventured with hesitation, that, with more 
severe demands, an originally funetional capacity may end in 
an anatomical ineapacity,as the nourishment caunot keep equal 
pace with the increased waste. 

In order to form n judgment of the therapeutic value which 
blood-letting may have, there are various experimentally well- 
established facts which may be regarded as decisive, 

Tr must never be forgotten that, even when the quantity of 
blood is very considerably diminished, the decrease of presmere 
within the arteries is only of short duration. So also it isa 
highly it fnet that the lose resulting from a depletion 
is not Limited to the blood itself, but that a larger ov emaller 
part of the tiseves of the body is lost along with it, Fatty de- 

often attacks the organs that are most, necessary to 

life and its undisturbed continuance : for it is also worthy of 
remark that ap to the moment when the red blood-corpusoles, 
which have been removed by the blood-tetting. are replaced, the 
quantity of kamoglobin in a given quantity of blood, and 
therefore the oxygen-combining surface in it, is smaller, Uf 
the body requires, from any cause whatever, more oxygen, then 
amore frequent return of the blood current to the place where 
‘oxygen is absorbed, viz, the lungs, is necessary. This requires 
on increase of the propulsive power of the heart and of the 
respiratory muscles, It must be remembered that the demand 
for an increased nutrition of the producing muscles goes 
with an increased performance of work. The fact that, 

after leases of blood, it is the Aeurt itself which most frequently 
tmanifests functional impairments—not seldom fatty degenera- 
tion—goes far to support the conjecture that a disproportion 
etween renewal and waste may often munifost itself exactly 
iu this organ. If the power of ‘the heart, however, decreasos, 
then the notrition and the capacity for action and resistance 
‘ef allthe other organs decreases also; for these organs are 
‘now supplied with not only less valuable blood, but also in 
‘an insufficient degree. Daily expcrience affords ample proof in 
of this view. An anemic patient comes te the 
SReitiaetiranieer of iis icaall capacity. for-exertitm foes tp 





a cause, of the existence of which we Ae often Ib assure 
ourselves ; edema shows itself in fark the body 
which, by virtue of gravity acting to and delay the 
ree tiageempgerelimgsten tyes blood 
anpply which is abnormally constituted and is not made to cir- 
eulate with sufficient rapidity, That is to say, instead of vessela 
whieh, under normal conditions, spontaneously regulate the 
exchange between the blood and the tissue fluid, we have 
mere tubes, permitting of filtration throngh them in obedience 
to simple pressure. What ought to be taken up into the blood 
remains behind in the tissues, and alters the tissue metamor- 
phosis, at least makes it so slow that on the whole a diminished 
activity is brought about. We need only to remember the 
axioms: The circulation of the blood is necessary in onder that 
life may contioue, since by its means oxygen is carried to every 
organ. The functional activity of every single part is depend~ 
‘ent on the presence of a certain quantity of oxygen, increasing 
with increase of function. From a consideration of these we 
must conclude that no loss of blood in itself can be profitable. 
Of course, along with this, v we must also acknowledge that 
even a considerable depletion brings no essential injury to 
thoroughly strong, healthy individuals, But we must never 
forget that, in by far the greater number of cases (there are, it 
is true, exceptions), in which we resort to the withdrawal of 
blood for therapeutic purposes, ws to do with an organiem 
which bas already been injured by | . 
Whoever looks upon depletii riflce ought to ask 
whether there are not in which this 
sacrifice is necessary for the good ‘hs whole. Perhaps we 
may be able to lay down rules, the observance of which, although 
in general advisable, ought perbaps to be left as a matter to be 
decided by the conditions of the individual case. It is here 
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that the experience of the phyvician becomes of the greatest 
iinportance. 
In every disease which is at present classified under the 


rong, is contirmed by the observations of centuries. The more 
rarely in great epidemics blood-letting was practised s much 
the greater was the probability of recovery: so we are taught 
by the united testimony of temperate and unprejudiced phy- 
Scians. If there be anyone to whom this statement appears 
too dogmatic, he will find collected together in the works of 
Haeser and Hirsch the facts on which it is founded. 

Disregarding Broussais, who simply selected ‘inflammation ” 
a the point to be attacked by his treatment, we may regurd, ag 
the basis of the treatment by blood-lettiny in infections diseases, 
the idea that « portion of the virus contained in the blood, 
and which sets up the disease, is thus got rid wf. This in- 
volves the farther supposition that the mischief is contained 
in the blood itself; also that, with adiminution of the quantity 
of the blood, a later but not entire restoration of the mischief 
takes place, which may ensue more slowly than the complete 
renewal of the blood, Or we must consider that a decrease 
of the exciting cause of the disease, though only a temporiry 
one, is of more importance than the loss of blood which is 
combined with it. 

The formula stands thus:s— 

| The something that causes tho disease is in the blood. 

‘The severity of the disease depends on the quantity of 
this something ; the grenter the quantity, the more severe the 
Woes, and the greater the danger to life. By means of blood~ 
letting we decrease the quantity of the active cause of the 
disease, also the severity of the latter, and with this the danger 
to life. 

Af the premises were ns simple as the conclusions then there 
would not be much to bring against this view of the matter; 
‘but = little deeper criticism teaches us that they are not 


= 


Does, therefore, the development and tnaturation of the 





eeerdie 
the wider spread of the mischief, in ‘which the blood playa the 
part of a medium of circulation, if it is at all concerned in the 
‘matter. 

A primary disease of the blood eaused by infection has not 
been observed with certainty. 

If this be correct, then we need no farther details as to the 
unstable ground on which the whole structure stands, Even if 
a part of the morbific virus be removed with the blood it will 
be quickly replaced from the germinal foci existing within the 
body. The blood does not recover from its loss so quickly; it 
is poorer in hemoglobin and in oxygen. The fever which ix 
never absent under such circumstances is more exacting ; the 
body needs more oxygen, so that the heart must still further 
increase ite already augmented activity, Thus the possibility of 
its failure is approached. 

‘Therefore, even when looked at from the theoretical stand- 
point, depletion is forbidden asa remedy in infectious diseases, 

What, however, is to be reckoned as an infections disease ? 

It would be presumptuous to draw the line just now, when 
sure indications could scarcely be found, owing to the growing 
belief in the doctrine of the infection of the body by moans of 
organised substances. It appears to me more thorough 
observation of the etiological conditions, sui every physician 
can make at the bedside, brings tot 
for his views. 
diseases which 
soon follow croupous pneumonia and acute articular rheu- 
matism. But this is only an opinion. 

We shall arrive at a judgment of this matt 
ing the possible usefulness of a with 
doubtful diseases which, according to custom, are 
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the ‘inflammatory’ ones, against the injury which always ac- 
companies a loss of blood. The adherents of the practice of 
venesection give us certain opinions as to the usefulness of it, 
the true value of which, however, has yet to be tested, On 
the other hand a circumstance which ia very weighty must be 


forward. 

Withdrawal of blood increases the decornposition of albu- 
men just as fever does, Thediseases which are to be considered 
in this connection are accompanied with fever. In a febrile 
disease there takes place, therefore, when venesection is prac 
tired, a double attack on the albumen in the body; and a 
diminution of its quantity to a considerable extent ensues, 
We must always carefully consider whether the body of the 
patient is in a position to bear this; whether the practice of 
yenesection is so very advantageous that the disadvantage which 
undoubtedly ensues is outweighed by it. Here we must re- 
member that fever and depletion, by lowering the activity of 
the glandular apparatus which is absolutely necessary for the 
absorption of restorative material from the food, render this 

more difficult. A withdrawal of blood, therefore, 
from a patient with fever has much greater effect than when it 
ds practised on one who is free from fever. 

Let us now consider what useful results were expected and 
what, in practice, have been actually obtained. 

Venesection is sid to be in 4 position to limit the * inflam- 
mation,’ and when used at the right time to be able to cut 
short very often, if not always, the development of the disease 
at any mate to arrest it asa whole. This is an aim which, 
if attainable, is worth the sacrifice. Without being indiservet 
we may indeed ask the question, Why? Is it because fewer 
people die? A proof of this, whic ‘if it could be obtained, 
would be quite sufficient, is wanting, and, judging from the 
‘communications which have been made up to the present, is 
sarcely to be sought with any prospect of success. 

Ts it because Hippocrates, Galen, and others up te the time 
of Tranbe have taught it ? 

“Tfear that « physician, who is absolutely convinced that 
een not names, be they never so eminent, must decide, 
be content with such proof. 





Meese etiss sometimes take place in enteric fever, whenever 
they are at all considerable, decrease the heat of the body for 
at least, half a day. It is a question, however, whether this 
observation ean be generalised and applied to feverish condi- 
tions as a whole. By far the greatest number of intestinal 
haemorrhages take place at a time when the fever has already 
passed its highest point; the temperature, after ull treatment 
which aims at lowering it, sinks to a lower point, and then 
again more slowly rises. The action of venesection will there= 
fore under these circumstances be felt more strongly. This 
undoubtedly is readily noticed as soon as affections which are 
at their full height and accompanied by continuous fever are 
taken into consideration, 
Trube! has taught with 


off, a8 far as he observed it in cases w1 were just at their 
neme. He, however, gives us on! inty casuistic materini, 
but as far ae I know it hus not 


th day of the 
morning of 

y of the plang 40-9 
11 blood was taken to the extent of 1402.; the 


| Geaammelte Abhandlungen, vol. Up. 227. 
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blood flowed ont inva thick stream ; tha of the body 
on houw after venesection was unchanged. From § to 6 in 
the evening of the fifth day of the disease, 40-2° 0, (104-5° F.); 
about 10 o'clock in the morning of the sixth day of the disease, 
89-5°C. (108-1" F.); ‘in the evening’ (no more precise state= 
ment) of the sixth day of the disease, 41-0° C, (105-8? F.), 
thoagh about 37 minutes past 4, but before the measurement 
of the tempentture, § ox. more blood were withdrawn; 10 to 1L 
@elock in the morning of the seventh day, 39-40? C., after an 
eutbreak of copious perspiration had taken place a short time 
qreviously. Then a quick fall of the temperature and disappear- 
ance of every symptom of the disease. 

Tf it is granted that every fall in bodily heat is to bo asoribed 
tothe venesection, though even this is not unquestionable, it is, 
at all events, certain that « very considerable withdrawal of 
Mood, according to therapeutical reckoning, can neither tn 
short tiine nor to a great extent succeed in lessening a febrile 
condition while wtill at its height. 

‘A second case reported by Traube is less simple. A con- 
valeeont from typhoid fever was saized with pneumonia. As 
his system had been enfeebled by previous illness, cupping was 

and blood was withdrawn to the extent of 6 

which in Traube’s ioe acted energetically on the tempera 
ithout contradiction, 

nothing would be fated in favour of the therapeutical applica~ 
tion of venesection at the commencement of acute fobrile condi- 
tions; for one would not readily wish to draw the inference that. 
only in weak individuals is a withdrawal of blood imperative ax 
an antipyretic remedy. It is only necessary to attend to the 
teaching of experience reecived at the bedside of a typhoid 

in order to feel an inward doubt 

reality blood-letting ix so harmless in ‘inflainmatory? diseases, 
ae pleuriey and pericarditis; and this doubt will a pite 
‘of nll aversion we may feel to the opinions founded on physio~ 
Fogical grounds, ani in spite of all the reverence with which 
‘we may regard the therapeutical statements of our great 
ancestors, A greater mortality and a convalescence of longer 
oG are seen among typhoid patients after spontancons 

of blow. But plenrisy and pericarditis meet here tor 

az 





from weakening measures, appears 
unsupported assertions of others sgiinsbits a Marae 
Surely a little consideration will prevent 
peeformed for the sake of less than ephemeral success, which 
may he better—and with leas risk—obtained by other means, 
and especially since for the patient depletion implies a severe 
or indeed irreparable lass. Iam of opinion that it must have 
happened to good observers in times past just as to those of 
our own time, who, spending their years of apprenticeship in the 
traditions of antiphlogosis, have in their more mature age come 
to see that blood-letting was not needed, Why, then, in this 
matter must the authority be accepted as valid of those whose Lips 
death had closed before they could say, * We were in error’? 
It is not so easy to pass judgment on the assertion, that: fn 
inflammatory diseases a venesection practised at the right 
time may hinder or absolutely suppress the development of the 
disease. An objective measure is wanting, such os the thermo~ 
moter supplies in the fever question. The very circumstance 
that the diseases under consideration are such as do not run 
a typical course, and that the duration and severity of each in- 
dividual case cannot be predetermined, must admonish us to be 
cautious. As sufficient statistics, which would require to be 
very considerable, are wanting, and as it is casy to foresee that 
8 theoretic discussion, ndded to our present theory of inflamma 
tion, would give an entirely negative decision, we can make 
only a very general statement here. ‘That good and careful ob~ 
servers have seen pleurisy, &c., quickly disappear after venesec= 
tion, is not at all te be disputed ; and that they, having first laid 
it down as « gettled point that blood-letting ia indiepensable in 
‘combating’ these diseases, inferred that venesection, practised 
at the right time, will quickly check the disease, is only o 








THERAPEUTIC VALUR. a5 


logical sequence. But, whenever it. ean be proved that without 
venesection a favourable termination may also follow, that 
‘without venesection even rapid absorption of an exudation, 
which physically was demonstrable in considerable quantity, is 
possible, there is no need to call in question the accuracy of 
the observation in order to prove that the inference drawn from 
it isincorrect. The reference to the authority of the ‘grave’ alse 
loses its value bere. He who was not ina position to see may 
have possessed the best eyes, but yet he could not observe 
what was withdrawn from his view. The fact of the spon- 
taneous disappearance of such inflammations was, however, not 

known ; and the probability that a causal connection 
exists betwen the blood-letting and the checking of the disease 
appears not to be specially supported by the statement of the 
above-mentioned good observers, viz. that only exceptionally « 
eulting short of the whole process or « questionable hindering 
@& ita development takes place. 

Anyone who may exprese hie opinion without prejudices mast 
be permitted to say, with all reverence to the great past, that 
ene of those errors may here exist from which no mortal 
as he always remains a son of the times in which he lives, 

‘The present state of the case may be thus stated: it is 
neither proved, nor even shown to be probable, that the develop- 
ment of acute inflammatory diseases is hindered or prevented 
by blood-letting ; and considering the undoubted injury which 
every loss of blood causes, expecially when conditions of weak- 
noes exist or are on the point of bei ug developed, it is mot 
advisable to practise blood-letting in suck cases, 

Tt is @ fact, not unworthy of considerition, that the in- 


Tesolved themselves in a therapeutic sense into: subdivisions 
which, although rather ane themselves on the general feeling, 


end yet an advocate of the full antiphlogistio method in plourisy 
‘would hardly be inclined to follow the prescriptions which were 
formerly given for the treatment of focal inflammation in 
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We read, for instance, in Richter,' who may be designated a 
wise eclectic (I quote from his ‘Etiology’ the treatment of 
gustritis toxica as a subject suitable to the present state of the 
discussion), that in gastric inflammation, ‘as being a really acute 
inflammation, the antipblogistic treatment in its widest applica- 
tion is necessury, and therefore before everything else depletions 
ust be boldly practised on account of the pressing danger.’ 
+ But,’ it is added, ‘the indications here are ot violent inflam- 
ory fever, and a full and hard pulsxe—these never accompany 
gastric inflammation, On the contrary, the smaller and feebler 
the pulse and the colder the extremities are, the weaker even to 
fainting the patient feels, and the greater the nervous disturb- 
ce is (all this, of course, being combined with distinet sym- 
tome of gastric inflammation ), so much the more boldly can and 
st blood be drawn, At first general venesections are to be 
performed, and their amount will depend on well-known condi- 
tions, From these there is nothing to fear, not even if syncope 
ensue, They are to be repeated whenever the attacks are 
renewed, and especially when the pulse again becomes very 
nall and hand, After general depletion, but not before, local 
U-letting over the region of the stomach is suitable.” 
me method is pursued in treating inflammation of the 
liver, spleen 

If at the present day voices are raised in favour of local 
Moal-letting in local inthammations, it ix hanily likely that an 
ene will advocate general bleod-letting whenever the question 
tums upon processes which are undoubtedly Limited and pro- 
mpl « causes of inflame 
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least we find no difference—is there at one time increased pain, 
at another time bronchial catarrh, and the third time a general 
feeling of well-being ? As oon as specific morbid causes for 
thest * colds" ean also be shown, even he who is most prejudiced 
in favour of hlood-letting must abstain from this practice more 
than has yet been done. 

Among the general indications for blood-letting there still 
remains that condition formerly known by the name of ‘plethora.” 
A thorough statement of the case founded on experiment will 
have a place in another connection, Here it may he mentioned 
that the question turns upon something, the existence of which 
isnot proved, and in fact can searcely be proved. We must, 
from the standpoint of our present knowledge, express the 
opinion that plethora, as a permanent anomaly of the conatitu- 
tion, does not, and cannot, exist. With this decision all further 
disoussion of the benefits of venesection in these circumstances 
falls to the ground as irrelevant,! 

We come now to another side of the question as to the 
therapeutical value of blood-letting. 

‘hata place in the indieatio causalia or the indicatio morbi 
(to use the traditional scholastic expressions) cannot be assigned 
to bloodletting clearly appears indispntable. Perhaps among 
the numerous folds of the mantle of indicatio eymptomatica it 
may find a resting-place with a provision for old age; there is 
ho want of goodwill to give it such a place. We recognise in 
‘our present medical textbooks the earnest effort to prevent 
Mood-letting from falling entirely into disuse, even though the 
guthor in his own practice seldom or never employs it. The 
tradition of 20 many centuries continues to affect us; it loses 
from decade to decade something of its influence, but there 
ean unwillingness to lny it aside altogether. 

As the special therapeutics are now to be considered, and as 
the civeulation in the organs which are here to be mentioned 
‘is somewhat peoulinrly arranged, separate consideration of each 
organ is necessary, 

“Let us begin with the brain. 
‘The following summary fairly represents the amount of our 


may COMpare atnongst earlier writers Wurmlertich’s tempemite descrips 
ila epee apaed 





yeni knowledge with regard to the eirenlation in this organ : 

contents of the cranium, enclosed in a firm capsule, are 
as so far as their volume is concerned ; a compres- 
sion of these contents, by means of the normally available 
powers of pressure of the body, cannot take place. 

On the other hand the contents of the eranial cavity may 
he variously constituted; the blood and cerebro-spinal fluid 
may exist in different proportions; the more blood, so much 
the less cerebro-spinal fluid, and vice versa, The possibility of 
this alteration is caused by the widespread connection which 
exists between the cerebro-spinal fluid and the lymph vessels, 
‘by means of which connection the flow of the fluid into these 
vessels, and combined with this its absorption into the 
circulation, is secured. Moreover the ligaments of the vertebral 
column may be stretched by the pressure of the cerebro-spinal 
fluid, and thus a space capable of extension to a certain degree 
ia created for tho relief of the highly-preased fluid in the cranial 
cavity. 

‘The amount of blood in the brain ix dependent.on the activity 
of the heart. and the vessels, The normal pressure acting on 
the contents of the cranium is not the whole of the pressure 
within the intracranial arterial system. It is that pressure 
diminished by the resistance of the elastic walls of the vessels 
and by their muscular action, 

It is nccepted as probable that a simple inerease of the 
arterial pressure, produced by increased activity of the heart, 
is quite capable of producing an increase of pressure within 
the cranium sufficiently great to hinder the flow of blood tn 
the capillaries of the brain; to hinder it to such a degree ae 
that impairment of the activity of the boos may be the reenit, 

The reasoning is nearly as follows : 

1. Tnereased activity of the left ventricle causes increased 
fulness of the cerebral arteries. By this means the cerebro- 
spinal fluid contained in the pe: cular spaces of these vessels 
is foreed into the space beneath the pia mater, and at last into 
that of the spinal cord, Thus the whole cerebro-spinal fluid is 
submitted to high pressure. 

| We may compare Hugndnin, Aemssen’s Hapilbwed, vol. xi. i, 2nd edit, 
P. 187 ot seq. and p. S46 et req. 
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2. By increased activity of the left ventricle the pressure 
ef the blood on the inner wall of the arteries of the brain 
may beeome so considerable that it may be able entirely, or at 
Teast for the most part, to overcome the elastic tension of the 
wall of the arteries along with-the resistance made by the non= 
‘striped muscles. The brain and cerebro-spinal fiuid are then 
both enbmitted to a pressure nearly equal to that prevailing in 
the arteries. 

8. The consequence of this increase of tension, affecting 
the whole contents of the cranium, is a more or less consider- 
able compression of the capillary vessels in the brain and spinal 
‘cord, which canzes a hindrance to, and therefore a slowing of, 
the flow of blood in the capillary region; and from this pro- 
ceeds an impairment of function. 

However Incid the thing appears, still, in my opinion, on 
loser examination there arise difficulties and doubts which I 
cannot succeed in setting aside. 


Firstly : 
At may be admitted that increased activity of the heart 


really produces increased fulness of the cerebral arteries and 
displicement of the cerebro-spinal fluid contained in the peri- 
vascular spaces. It would not, however, be then proved that 
by this means even a transiently, not to speak of a permanently, 
increased pressure of the cerebro-spinal fluid on the whole would 
necessarily take place. This would presuppose that an accele- 
rated flow of lymph under theae conditions did not take place; 
but Bergmann has shown that in fact during fluxional hyper 
wemia the lymph slows more rapidly away. That permanently 
increased pressure of the cerebro-spinal Auid is produced by in~ 
erease of fulness of the cerebral arteries and greater pressure of 
the blood contained in them, is certainly not hereby proved, 
‘and indeed is improbable. 

Sevondly: 

‘The increased activity of the heart is said to be sufficient 
‘butirely or nearly to overcome the elasticity and the museular 
toaus in the cerebral arteries. This supposition must be difi- 
cult to proves it contruvlicts the facts known about the cireula- 
‘Hon, and fas, indeed, no experimental basi, 

‘Tnoreased activity of the heart tends to increase the differ= 





to resoelarata the circulation of the blood. — 

this axiom, which is generally trus, not be also trae with regard 
to the brain? If the tonus were removed from the arteries, 
and if an over-straining of their 

the matter wonld be worthy of consideration. But is the vital 
energy supplied by even a perma eis ee 
ventricle sufficient for such a mechanical achievement? And 

if that question could be answered in the affirmative, why does 
such a thing happen especially in the brain? why not also in 
the spleen, the stomach, or the intestines? What we see at 
the bedside does not exactly speak in favour of the acourney of 
this view. How often all goes om well in spite of the most 
turbulent action of a hypertrophied left ventricle, even with 
strongly atheromatous arteries! how quickly after symptoms, 
whieh are neually ascribed to the causes here spoken of, doce 
the clinical condition return tu the normal! According to all 
experience with regard to over-straining, it can scarcely be 
supposed that, the cerebral arteries should form an exeeption to 
the general mule, and after a short space recover their former 
elasticity. . 

Thirdly: 

‘Vhat increased pressure of the cerebrospinal fluid may cause 
a compression of the capillaries of the brain cannot be disputed. 
Tat it is not proved that actual fluxional hyperemia eonduces 
to such an increase of pressure he contrary, the improkm- 
bility of such an occurrence is evident. 

But this is not enough. After unprejudiced consideration 
of the whole matter the question comes to be asked, Whether 
‘inuleed arterial flusion is generally associated with symptoms 
of impaired activity of the drain? 

Special symptoms which would belong exclusively to such 
arterial fluxions | are not known, Git 
fulness, ex ¢ irritability of the min of the nerves of 
sense, inability for work, sleeplessness; frequently flushing 
of the face, the feeling of passing heat, painful throbbing of the 
arteries in the neck und head—from signs so various in their 
significance, appearing with every possible functional disturb. 
ance of the brain, we can never tay the foundation of an 





wf diseases. He plainly says that cerebral hyperwmia and 
aawmia resernble cach other clinically, so as to be mistaken for 
exch other—indeed, are actually entirely alike. But in my 
epinion even he does not go far enough. Nothnagel claims for 
certain mental disturbances an affinity with fluxional cerebral 
hyperemia; excitement amounting to mania, which shows itself 
im paroxysms with lucid intervals, and even distinct mental 
delusions which oceupy the patient during his attacks, this in- 
Yestigator will not banish from the domain of fluxional hyper- 
wmin of the brain, notwithstanding all his reserve in passing 
an opinion. 

Tt nppears to me that we have much to put to rights in the 
leritage left us from that period in which anatomical diagnosis 
® occupied the mind that it was considered necessary to assign 
an anatomical place to every diseased disturbance of function of 
‘gn organ, even were it in the nomadic tent of hypermmia or an- 
mia. It was alsothon easy to hold fast the scholastic doctrine, 
when post-mortem examination proved nothing; the statement 
is, and was, necepted, against which there is little to be said, that 
arterial hyperemia is not by any means always demonstrable 
post mortem. From all that I have myself scen and read of 
the conditions of so called uetive hyperemia of the brain, I am 
of opinion that it is to be considered as a very artificial mosaic 
pleture, the single stones of w! have been brought together 
from very remote regions. Every argument, which wot 
hindered circulation in a purely mochanical wag | 
arterial blood-supply, does not appear to me convineing. As 
primary causes of the series of symptoms on which the title of 
‘eerebral hyperwmia has been conferred 1 might mention several. 

*Apoplectie cerebral congestion’ 1 hold with Nothnagel, 

Trousseau’s preeadent, to be of decidedly epileptic 
origin; and a considerable number of lees important forms of 
hyperamia appear to me to belong also to the epileptic group. 


4 Branasen's Handtwok, vol. xi. |. Ind edit. py 34 ef seq. 





here to be trodden is iodeed « very. dotk iso's Babi hetach that 
ncanse of disease is active here, varying in its strength, but 
identical in its nature, is suggested by the appearance of such 
‘cerebral hyperemis’ in groups, and that in these groups almost 
always one or another case runs clinically and anatomically the 
course of a genuine meningitis—a fact of which we have only 
too much opportunity of convincing ourselves, 

Much still remains, which is somewhat inaccessible to more 
precise knowledge, 

Tt admits certainly of no doubt that the vessels of the brain 
ean be reflexly acted on. But in the usual deseription of *re~ 
faxed or passive hyperemia’ there ix,as it appears to me, much 
which must not be accepted as a simple ‘statement of the 
traoth, It is maintained that, often without any direct injury 
from without, an entire cessation of arterial tonus in the brain 
may take place, and then the elastic resistance of the wull ix 
completely overcome by the pressure of the blood, which is not 
necessarily inereased abave the normul amount, and the pressure 
of the intracranial arterial system is thus transferred undi- 
minished to the brain, The consideration formerly brought 
forward I would here repeat and once more enforce, that in 
an organ, a@ the brain, which hae at command so many channels 
of escape by means of veins and lymph vessels, it would be 

1 
ion that, when the 
outflow of venons blood from the cranium is hindered to a con= 
siderable extent, eymptome of cerebral 
quently absent than present, even though, apart from all 
‘collateral cireumstances, the penetrability of the vessel wall, 
increased by venous stasis and thus ring the produetion 
of these symptoms, is associated with it. Notwithstanding all 
this, we do not find in the majority of cases, even when un= 
doubted moderate insufficiency of the tricuspid exists, that 
signs of hypermmia of the brain are met with at the post-mortem 
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examination, though we may observe that an increased quantity 
of venous blood is undoubtedly present. Let it not be objected 
that in such cases we have to do with conditions that have 
been slowly produced, and to which the organ bas therefore 
become accustomed. An acute bronchial catarrh may very 
faddenly bring a person suffering from emphysema or cardine 
weakness, who has hitherto been tolerably capable of work, to 
the verge of death; cerebral hypermmia does not require to 
give tokens of its existence. The very fulness of the returning: 
tanals is 4 protection against it, and the system of the lym- 
paatics and veins is capable of affording assistance. 

We may twist and turn the matter as we please; we must 
always come back to this point, that simple mechanical hindrance 
to the capillary circulation in the brain does not take place by 
an increased falness of its arteries, yor, we may probably add, of 
its Veins; at al] events, it does not produce the symptoms which 
are usually attributed to it, 

Tt is quite otherwise whenever causes which excite inflam- 
mation act on the vessels of the brain. Then, indeod, all that 
may happen which has been ascribed to increased arterial 
flow. The inereased pressure within the cranium is ocularly de~ 
monstmble by the fattening of the surface of the brain. But, 
‘even in inflammatory changes of the vessels within the cranium, 
it must be constantly kept in mind that the outflowing fluid 
ean only have the effect of narrowing the cranial space from the 
Moment when the efferent lymph channels can no longer suffer 
for the emptying. 

We do not know whether in inflammation other factors 
‘than the pressure supplied by the heart are at work; there 
dems to me to be « possibility of this. I cannot imagine 
any adequate explanation as to the source whence the com- 
paratively enormous pressure within a narrow artery and its 
‘area of distribution proceeds whenever inflammation attacks it. 
As every basis is wanting here, it would be inappropriate to 
discuss 4 subject which can only be treated a priori. 

‘Let us now consider a farther mechanical disturbance which, 
ander pathological conditions, may take place in the cranial 
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of the brain or into the brain itself have the effect of circum- 
scribing the space in their vicinity, and that an escape of the 
contents of the ruptured artery will continue until the pressure 
which is exerted on the outer surface of the vessel has become 
equal to that on the inner surface, requires no further discus 
sion, In the brain, the same thing happens exactly as else- 
3 only here, besides the symptoms of impairment of the 
of the organ generally, the peculiar symptoms also 

f the brain specially affected, 





whet 
activi 
appear which belong te the part ¢ 
so soon as its function is changed. 

It is a fact, well founded on experience, that the severity 
of the general impairment is caused by the greater or les: 
rapidity of the escape of blood, just as much as by the total 
quantity poured out. Both, of course. depend on the size of 
the rupture and on the blood pressure in the injured vessel, 
With this scauty ge catement We must at present be 
ave part in the matter 
the central nervous system 
—that every 



































USE IN CEREBRAL DISEASE. 25 


ahtormal changes in its circulation. Thus our treatment is 
guided by chance more than by a clear insight into the nature 
of events, when, in treating apoplecties, we consider it impera- 

Fa fs Enoricse or Alcatuihh the anopty of Blood 60 Ihe teat 
2 mode of treatment, moreover, difficult. to carry out. 

‘This is especially true of yenesection, in which, in the event 
of actual general lowering of the blood pressure being aimed 
at, large quantitics of blood must be withdrawn. 

Thus the importance of wenesection in diseases of the 
brain would be based, not on a scientisic, but only on an 
oapiric foundation. 

Te may and must be admitted, that among the group of 
symptoms classed together as *hyperamia of the brain’ there 
are individual symptoms in which, under certain circumstances, 
yenesection may be beneficial. Consider, for example, the case 
mentioned by Nothnagel,! who, after depletions to a small 

» amount had been performed on a shoemaker suffering from in- 
tennittent deliriam, saw gradual improvement set in, But 
here the decision of the physician must always be arrived at - 
‘with the distinct consciousness that from one case to another 
he is making an experiment which may be successful or un- 
successful. 


In true inflammation of the brain and its membranes, 
general depletion may be of as little use as in any other local 
inflammation. 

Even inthe treatment of cerebral hemorrhage, veneseetion 
belongs to purely empirical remedies. It is quite true that 
sometimes a man, who, after a fit of apoplexy, lies in a state of 
profound unconsciousness, comes to himself immediately after 
venesection, It is therefore possible that such treatment may 
‘be of use. 

Nothnagel? thus lays down the special indications, esta- 
blished ky experience, for yenesection after apoplexy >— Tur~ 
goteent fiee, perhaps also with distended veins, strong carotid 
pulsation; if the beat of the heart is strong, and the tension 


© Lon elt. p42. 
7 Loe. eit. p 102, Hasse, who, however, speaks somewhat more cautionaly, 
beseech acted att (¢Krankheiten dex Nervensystems," ip Pirchoe't 

r Bred edit. p 442 ct eq) 





“In all cases which do not present this 
section is unnecessary.’ This concession with 
section in apoplexy appears to me to go as far as 
‘the present day. 

Setting aside my own experience T shall ing ema 
statement, of a physician who belongs ee pede 
men were Jess cautious in drawing blood—viz, Troussean! (in 
- empirical subjects it is lawful to quote authorities). ‘If in 

cerebral hivmorrhage I make use of neither venesection, nor 
purgatives, nor revulsives, it is because I know from experience 
that the patients are better without them.’ In any case it 
ought not to be forgotten that, under the name of veneseetion, 
one wields a two-edged sword, and often a very stall excess 
of depleted blood brings life itself into danger. So say the 
physicians who are regarded as authorities in these matters, 

"The condition of the circulation in the lunge is also peculiar, 
In the main, two circumstances must be brought promi- 
nently forward. 

1. By moans of the vital energy supplied by the respiratory: 
muscles the lungs become extremely important organs in the 
promotion of the circulation. First of all, their activity helps 
the right side of the heart, but the systemic circulation also is 
aided in no inconsiderable degree. These conditions were lately 
thoroughly discussed by Diesterweg.* His quantitative estimates 
must be received with a certain amount of distrust, and they 
















+ Klintsche Medicin, translated by Culmann, vol. lp. 11 at meq, 
* See eaxpocially Ueber die Anwendung der Weileniohre auf dis Lekre rem 
Aeisen Krovelauf. Wertin, 1867, Hirwe wald. 
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afford scarcely eufficient foundation for vory exact caloulations ; 
sill the importance of the movements of the lunge for the 
whole circulation has again been brought into notice ina manner 
which deserves our thanks. I believe that this may often have 
amore than theoretic interest for the physician. 

2. The pulmonary artery is furnished in a yery high degree 
vith the capability of bearing a considerable decrease of the 
diameter of its efferent ramifications without a notable increase 
of the pressure in its trunk, and without any perceptible 
lessening of the blood flowing through it, Its walls are 
capable of great distension. 

This fact has been firmly established by an experimental 
investigation into the normal condition of the circulation in 
healthy animals, carefully carried out by Lichtheim under 
Cohnheim’s guidance.’ It ix therefore intelligible that the 
varying conditions, to which the pulmonary vessels are subject 
from the effect of the respiration, present no impediment to 
the cireulation. It is not to be wondered at, and changes 
nothing of the main fact, that a less powerfully acting right 
ventricle, or diminished propulsive power of the respiratory 
act, no matter whence they proceed, should modify the results 
obtained in these experiments. 

With respect to the object at present in view, it is only 
necessary to discuss the question, What effect has a withdrawal 
of Wood on cedemue of the- lunge ? 

The couse of adema of the lunge is by no means clear, 
even when we remember all the more or less well-constructed 
attempts at explanation. Experimental investigations appear 
only to show that an extremely complicated mechanism, and 
one which is capable of being affected from very different 
directions, comes under consideration; they have brought about 
final refutation of some long-prevailing opinions, and that is 
certainly a great point gained Especially the doctrine of acute 
collateral hyperemia, such as may lead to exudation of serous 
finid, bas become untenable. The experimental results ob- 
tained by Lichtheim agree exactly with all that observation, 
‘aninfluenced by prejudice, learns at the sick bed. 

* Die Stirangen det Luugentroialanfs wad ihr Einfines caf dew Litwidrack, 
‘Berlin, Mieschwalt, 1876. 
YO. Me 





odema, 

‘We may here treat of this subject move in detail, The 
results obtained by Welch are:— 

1. Dogs and mibbits behave differently towards the me- 
chanical conditions which engender pulmonary odema. In 
rabbits there ensues a less degree of pulmonary edema than 
in doge, 

2. In rabbits pulmonary asdema regularly appears whenever 
one carotid or the right subclavian forms the only opening, 
except the coronary arteries, by which the blood can esoape from 
the aorta. In dogs pulmonary edema is frequently only set 
up when every exit of blood from the saorta—the coronary 
arteries alone excepted—is closed. The outflow from the left 
side of the heart must always be more obstructed in dogs than 
in rabbits, in order that pulmonary adema may be set up. 

%. ‘The pressure in the pulmonary artery is in a very bigh 
degree independent of the pressure in the aorta. Tt is only 
when the resistance in the systemic circulation has reached an 
enormous height that the pressure in the arteries of the Inngs 
increnses nlso—e.g. it has been observed to increase to 34 times 
the normal, 

Welch himself thus concludes from these results: — 

By ligature of the trunks of the arteries of the systemic 
circulation, an cdema of the lungs from stagnation can, bat 
not necessarily must, be produced. 

A considerable stagnation, hb blood inthe lungs 
ensues, in consequence of increased resi 
cirenlation, only when this. si 


A certain degree of stagnati 
without causing edema. 





USE IN PULMONARY DISEASE. 250° 


Tn onfer to prodnce pulmonary edema an almost entire 
dosure of the pulmonary veins must take place. 

2. In spite of the increase of the pressure in the pul- 
monary artery, the pressure in the aorta remains comparatively 
constant. The pulmonary veins may be closed to at least three~ 
fourths of their capacity, without the pressure in the carotid 
showing itself essentially influenced. It is not till a certain 
limit—which, however, is very high—bas been exceeded that 
the pressure in the aorta falls. 

The final result of this series of experiments is little 
adapted for application ot the sick bed; for, with all the 
Lindrances created to the outfiow of the blood from the pul- 
monary veins into the left side of the heart, it was only when 
almost all the branches of the pulmonary veins were blocked 
that considerable increase of pressure in the pulmonary artery 
and oedema of the lungs appeared. 

Welch, fully perceiving this, points out that the conditions 
‘under which he could produce pulmonary adema differ very 
considerably from those which have to do with its production in 
man. He, however, maintains firmly that the mdema produced 
fn bis experiments results from stagnation, and asks accord- 
ingly whether there may not be other factors which can produce 
#agnation of the blood in the lungs and consequent crdema, 

Welch answers the thus: 

In paralysis oe the left side of the heart, with a perman- 

of the eof the heart during 

in the lungs may 

ensue, which is naturally sufficient to set up passive cedema 
in this organ, 

To speuk more definitely, a relative disproportion between 
‘the work of the left ventricle und that of the right signifies 
that, with the <une continuous resistance, the left ventricle 
Se same quantity of blood in the same time as 

the right. Welch thinks that, in these circumstances, such a 
Inrge quantity of blood must be forced out of the right yen- 
tricle into the pulmonary arteries that an accumulation of it 
takes place in the capillaries and veins of the lungs, until the 
peasy flowing out through the pulmonary veins has become 

wme as that impelled into the pulmonary arteries, Ib 





and aleo the left auricle wero distended, filled c 
paiva wma erniprienr yen 
not succeed. The heart suddenly stopped even 
been comparatively slightly squeezed. Often both ventricles 
were in the same degree and at the same time enfeebled ; it 
lappened once that a squeeze, which proved to be rather too 
slight, acted directly as a stimulant to the muscle of the heart. 
Only the rabbit, which, by ligature of the branches of the norta, 
gets pulmonary odema much more easily than the dog, was 
suitable for these experiments. The dog, in the opinion of 
Welch, has a heart which has much too strong walls and is too 


powerful to be capable of being sufficiently squeezed by the 
pressure of the fingers. 
To me this theory of Welch, ascribing the origin of the 


pulmonary derma to greater work of the right ventricle, along 
with a paralysed 
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(VIIT.) Welch states that the heart may stop in systole; Ex- 
periments IX. and X. mention nothing of this. 

2. Whence comes the propulsive force which conveys 
the necessary amount of blood to the right side of the heart, 
whenever the left side atops ita work entirely or for the mort 
part? In the experiments of Welch we find 20 mm., 30 mm., 
indeed tolerably rapid inking down to 0 mm., noted in refer- 
ence to the pressure in the carotid. According to all that we 
know of the circulation, the consequence of this must be a 
hindering of the blood current to the right side of the heart. 
With perfect justice, Sigmund Mayer remarks that Welch passes 
over this important point more lightly than is desirable. Before 
Idiscuss more minutely the extended investigations of Mayer, 

this side of the question, I should like to 


esate as it did, it 
Beet very im bable that the flow of blood to the best 


Bee ees fatale, hould be working with un- 
impaired power. Here no mere Se direct 


8 its blood (innominate 
and left subclavian) were ligati nd the animal, in conse- 
quence of the anwmia of the brain thus produced, suffered 
from ylolent convulsions. In the case of curarised rabbits, 
or of the lunge docx not, nnder the sume experimental 





the basis of his remarks, It is distinctly stated— 

‘The closure of the large arterial trunks passing to the brain 
nets at first as a parely mechanical hindrance to the outilow of 
blood from the sorta, and, farther back, from the left side of 
the heart and the pulmonary veins. 

The central nervous system is thus acted on, and causes 
‘such a powerful contraction of the small arteries of the systemic 
circulation that these—at all events the majority of them— 
must be regarded as almost entirely closed. ‘The central irrita- 
tion of the vasomotor nerves resulte from the cerebral anemia. 
Thus a new obstacle to the emptying of the left ventricle 
presents itself. 

At the sume time the p 


pressure on. 
en, Which propels the blood in them to-~ 
wards the right side of the heart. 
The contractions of the muscles, which in cerebral ancemia 
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quickly pass into the form of convulsions, conduce to a removal 
of the venous blood contained in them, once again, by driving 
itim the direction of the right side of the heart, By means 
of the strong tension of all the muscles co-operating in the 
abdominal pressure, the emptying of the large trunks in the 
abdomen is again promoted in a considerable degree. These 
sources of force are, however, not equal in value. Mayer gives 
great prominence to the suction power of the thorax and the 
contractions of the voluntary muscles, particularly the action 
of abdominal pressure; to these he ascribes the greatest im- 
portance. This opinion he again supports by an experimentally 
discovered fact. 


A non-curarized rabbit, after closure of the arteries supply~ 
ing the brain, suffered no pulmonary axdema so soon as the 
abdominal pressure was rendered innetive by oponing the 
abdominal cavity in the middle line, the double-sided pneumo- 
thorax thns produced being compensated by artificial respira- 
tion. In this experiment, the non-striped muscles of the 
arteries, along with the mechanical squeezing of the muscles 
during their contraction, were actir an ‘accessory force’ in 
promoting the movement of the blood to the right. side of the 
heart, These alone, however, are by no means sufficient to bring 
about local movement of the blood in sufficient abundance. 

80 much for Mayer. Even ith the extended information 
given by him, there appears to me to be no proof at all ad- 
duced that the adema obserred ty ‘im and Welch really took 
place in the manner supposed. 0 
that abont three-fourths of the ae from the lunge may 

noteworthy diminution of the 


appears, and such is les nearly ‘the case with regard to the 
arterial portion of the pulmonary circulation. Thus, then, with 
‘the pulmonary vessels a very great amount of ndaptability to 
‘varying circumstances is possible, and their diameter must be 

of enormous enlargement. Notwithstanding this, 
‘@ right ventricle, in all probability not perfectly eapable of 
“work, to which—at least in the experiments of Welch on 
curarised anitmals—doubtfal quantities of blood are conveyed, 





quire explanation, and that the mechanism of the cause of 
pulmonary adema ix not sufficiently cleared up by them, we 
utter an opinion considerably within the bounds of moderate 
criticism. 

An unintelligible fact must not be used to explain another 
equally unintelligible. For the present, therefore, these facte, 
obtained by experiment and requiring to be judged by them~ 
selves, are not to be taken into account when an opinion is 
to be passed on what comes before the notice of the physician 
at the sick bed, 

Observationof the conditions under which pulmonary edema 

self | 


causing the appear- 
ing, until a ope of 
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tions that come under our observation, insufficient nutrition of 
‘the vessels is almost always probable or certain. Proofs of this 
might be given in abundance. 

In what respects are the conditions in eronpous pneumonia 
changed as compared with the normal state? Diminution of 
‘& part of the pulmonary space, decrease of the propulsive power 
furnished by the respiratory muscles to the blood, direct im- 
yairment of the power of the active muscles—of the heart in 
particular—in consequence of fever, imperfect removal of the 
waste products of tissue metamorphosis with insufficiont renewal 
of the material used by the body, by supply from withont ; and, 
a anatomical indications of the injury to the tissue, signs of 
tions in this case. Is it, therefore, to be expected that the 
vessels of the lungs will romain entirely free from the general 

? 


How is it in pulmonary emphysema with weakness of the 
heart that it is a matter of indifference whut anatomical 
changes are present in the organ? No one in these circum= 
stances hesitates to ascribe the dropsical ‘exudations, anasarca, 
ascites, and hydrothorax, to: icient nutrition of the walls of 
the vessels. Why, then, should so separate a place be assigned 
to pulmonary adema with so acute a course? Iwill not digress 
too much, and only call mind the well-known fact, that 
pulmonary cedema is rece the final result of the whole 
process in neute fel —pneumonia—in an over- 
whelming majority of cases near the end of the chameteristie 
fever, in chronic diseases of the lungs—emphysema—at the 
time when a catarth of the bronchi prevails, which implies & 
condition accompanied by inflammatory changes of the vessels, 
T may further remark that, in the dependent parts of the lungs, 
those in which the force of gravity resists rather than promotes 
the circulation, edema with congestion, as a rule, ensues. 

‘There appears to me, afte Il, only « small number of cases 
remaining, in which subordination to the general rule pre- 
‘sents difficulties—such cases as edema after sunstroke or after 
poisoning with carbonic oxide. 

Ti need not cause surprise that pulmonary cedema does not 

always appear under apparently similar mechanical conditions ; 





point of the therspeutist urgently to recommend 
tion another statement of Cohnheim’s :— 

‘Men do not die because they have pulmonary odema, 
Peet eraeren deiner anim because they are about to 


‘This is a perfectly warranted generalisation of that which I 
‘brought forward, but did not ¢o pithily express, in reference to 
eronpous pneumonia when discussing the therapeutics of this 
disease ; and it has, in Cohnheim’s conception, attained its fall 
value by inculeating the necessity of not reckoning with what 
has already taken place and of firing against it heavy artillery— 
for the moat part uscless—but of watching what is actually 
taking place, and a8 far as possible of inclining us to the idea 
that, given sufficient activity of the heart, then sufficient cireu- 
lation of the blood takes place, 

‘Thus prophylaxis is, in the main, the duty of the physician. 

But pulmonary oedema often comes on very suddenly in an 
extremely violent form, literally flooding the lungs with trans- 
udation, and in this case active treatment is necessary. Then 
our task is to effect the disappearance of the edema in as short 
a time as possible. 

Withdrawal of blood may, in certain circumstances, be the 
only means, the application of hich can preserve a life in 
extreme danger. | “But it should only be : practised when, in 

to be lost. and every other way tv loved. 
eden ssuch 6 ‘a8 occur in croupous 


us diseases in the stricter sense 

is always to be found feeblenen of the 
quently comes on very suddenly, and which 
the arterics becoming more empty and tho 
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veins fuller. ‘The greatest variations exist as to the manner in 
which the heart is impaired. Sometimes innumerable powerless 
contractions are felt, which occasionally vary so much in their 
strength that, along with a series of scarcely perceptible radial 
pulsations, u few very considerable dilatations of this artery are 
felt, and then only the half of the normal beats of the pulse 
can take place. The final result is always the same, viz. ehange 
in the distribution of blood in a sense the opposite of its normal 
condition. With regard to the systemic circulation, this admits 
‘of no well-founded doubt ; even without direct measurement of 
the blood pressure the conditions here are perfectly clear, In 
favour of the opinion advocated by me, that even insufficient 
activity of the right side of the heart. is enough, when a person 
is unwell, to set up pulmonary adema, and in fact an adema 
proceeding from stasis, I would once more suggest that the 
‘yemels in those cases of pulmonary edema which we see at the 
sick bed are not under normal conditions of nutrition. The 

ents on animals as performed by Welch cannot there~ 
fore be regarded ns decisive. 

Besides, 1 must remark that in post-mortem examinations 
of bodies which present signs of a high degree of pulmonary 
edema, we find asa role the right side of the heart and the 
large venous trunks of the systemic cirenlation entirely filled 

i 1 to be neither firmly 


Finally, it should also be remarked that unequal action of 
the two sides of the heart is indeed sometimes certainly ob= 
served (Leyden), but in pulmonary axdema clinical indications 
of it have not hitherto becn found. 

‘The therapeutical core of the question—what effect general 
bleeding has in pulmonary axlema—is indeed in this discussion 
but little touched on. : 

Tf we shure the belief of Welch and Mayer, then it must be 
said that a large depletion by venescction diminishes the quantity 
of blood conveyed to the right sido of the heart, and thus it is 

that such a quantity of blood can be driven from 
the right side of the heart into the lungs as that stasis should 


"According to the opinion hitherto received it is believed 





entering the right side of | 
heart under higher pressure will be driven onwards to the left 
in shorter time, 

A belief common to beth these opinions is that the absorp- 
tion of the adematous exadation is promoted by the rapid 
depletion of blood, for which absorption the easier emptying 
of the large lymph channels, brought about by the diminished 
pressure in the large venous trunks, is also of some conse~ 
quence, Often—not by any means always—we see the respi- 
ratory muscles attain to powerful action during and after 
‘venesection, 50 as considerably to aid the action of the heart hy 
their energy. This has some connection with changes of the 
irritability of their cerebral centres—changes which are not 
more precisely known. 

As the effect of a withdrawal of blood in these cireum= 
stances appears to be theoretically intelligible, 80 also experience 

ible for a certain period of ayert= 
ly threatening life, a period varying in 
u , be withdrawn, cannot 


to say that whatever is 
the veins and in as ebort 
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still more diminished, and only increased activity of the mus- 
cular system—the heart and respiratory muscles—can cover 
the deficiency, by more rapid circulation of those that are left. 
‘These muscles, however, notwithstanding increased activity, 
are repaired and restored always more and more insufficiently, 
and thus the time of final decay cannot be long delayed. 

‘This is not the place to go into the foundation of the treat~ 
ment which renders withdrawal of blood unnecessary even in 
these conditions, or which at least confines it to extreme cases, 
I refer the reader to what I have already said in discussing the 
therapeutic treatment of pneumonia. 

Further indications for the withdrawal of blood will be dis- 
cussed in the following section, to which they more properly 
belong, as we are considering here only temporary, not permanent 
diminution of the quantity of the blood. 

We are now at the end of our journey. The conservative 
tendency of the thermpentics of the present day shows itself in 
the domnin of medicine as well ax that of surgery. 


the welfare of the whole body requires the sacrifice of a part. 
He will make such a sacrifice only when itis needed in order 
te carry out the chief task of the therapeutist, viz. to assure 


The waste of blood ofa not very distant past is, let us hope, 
for ever gone. The possibility remains that deeper research 
into physiological and pathological conditions may place the 
therapontic application of yenesection within wider bounds than 
ean at present be fixed. 





known, T therefore abandon the idea of giving an account t 
the literature of transfusion. It will be found in the works. 
mentioned, 

Scheel took up as the first section of the history of trane- 
fusion the period from the time when uncertain traces of the 
‘operation appeared until the first. experiments after the diseovery 
of the circulation of the blood. ‘The literature of that period is 
exactly that which Landois has more closely reviewed, and to 
which he has deyoted a chapter of his second work well worth 
reading. 

Tt is not in the works of Magnus Pegolius, born at Rostock in 
1547, and afterwards Professor of Mathematics at the University 
there, but in the writings of Hieronymus Cardanns, born at 
Pavia in 1501, that Landois finds, in opposition to Scheel, the 

| Dio Transfusion det Bintes und Rimspristzung dar Arconeyen in dle Adern, 
2 parts, 1802 and 1803, Copenhagen, Brumatn, Continued by Dieffenbach, 
Berlin, Buslin, 1826. 

* (a) he Transfusion des Blutes—the principal work —Teipatg, Vogel, 1875 ; 
(>) *Reitrige car Transfusion des Blots,’ Leipsig, Vogel, 2878, reprint from 
the Deatache Zeitecheift far Chirargie, veh. ix. 
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first pablished traces of the idea of transfusing blood from the 
yessel of one individual into that of another. A method, which, 
thongh feasible, wax not then practised; is described by 
Andreas Libavius, born at Halle in 1540, in his work which 
appeared in 1615 (‘Appendix necessaria Syntagmatis Arcun= 
rum Chymicoram”). It is there said— 

‘Magister artis habeat tubulos argenteos inter se congruentes, 
Aperiat arteriam robusti (juvenis) et tubulum inserat muniatque ; 
mox et mgroti arterinm findat et tubulum fomineum infingat. 
Tum duos tubulos sibi mutuo applicet, et ex sano sanguis 
arterialis calens et spirituosus saliet, in egrotum.’ 

Libavius himself, it is true, scoffs at this proceeding; but 
it may be inferred with certainty from the passage just quoted 
that, even before they had acquired accurate knowledge of the 
eireulation, physicians had at least made themselves theore~ 
tically familiar with the idea of a direct transfusion of blood. 

Nevertheless from the time of the seein of that pub- 
lication of Harvey, which, in 1628, rev the discovery of a 
complete cireulation of the blood, nearly forty years elapsed 
before transfusion of blood Pasaeg siete man, 

‘The esoond section of the history of transfusion, beginning 
af that time, extends to about the twentieth year of the present 
century. 

‘Phe scientifically important. questions, which came under 
‘consideration, had been already to a great degree started by 
English investigators, and, what is still more, they had even 
been previously decided by experim 
Temained an empty show, from wl 
own interest drew a profit; the gain to science was’ therefore 
but small. 

It was only a short gleam of sunlight. From 1665 to 1668, 
with the help of the Royal Society of London, a series of ex- 


give fai 
the renowned anatomist, found that a dog, nearly bled to death, 
‘could be revived and recovered permanently by direct trans- 
fusion of blood taken from another dog. ‘This experiment was 
ee ae cprsinica the Society. A commission from 
was appointed by the Society, and two of the 





which, being the growth of their time, must not be unreasonably 
condemned, but to which a ed 
of causing forgotten. The old opinion, 

dogmas of the 
timo, lies at the foundation of all these errors. Thus, in the 
problems which Robert Boyle proposed to the bee fans 
tion, this highly intelligent man asked whether old animals 
could be made young by transfusion and young ones could be 
made old, He stood in the midst of indispated opinions 
when he asked, as a problem to be solved by experiment, ‘ Ja it 
possible, by repeated transfusion, to change an animal into 
one of another species?’ The unfavourable result of all this was, 
that in England men proceeded to practise transfusions from 
one apecies to another, and by this means they lost the right 
foundation for its thempeutic application and opened a wide 
Goor for the 


iments seems quickly te have 


h 31, 1667, Denis, with 
the experiments of | the 


Physician quietly to practise the thera- 
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peutics of his day than to become = martyr in the cause of 
transfusion.” 


Tt appears that the occurrences in Paris had thrown shadows 
far beyond the bounds of France ; for even in London experi- 
ments relating to transfusion died out after the direct trana~ 
fusion of lamb’s blood had been thrice practised on a somewhat 
erack-brainod but otherwise healthy Bachelor of Theology (at 
the end of 1667), without, however, restoring his normal cerebral 
function. Transfusion was, however, performed elsewhere in 
the following years: in Germany by Kaufmann, 1668; in Italy 
by Riva and Paulus Manfredus, 1667-68; but, in the main, 
transfusion was forgotten and went out of fashion. Even the 
exreful experiments on animals of Rosa (1783), Professor in the 
Medical Faculty at Modena, made no great impression on his 
contemporaries. 

Tmportant experiments made by Bichat form the trabsition 
to the third period, which contains more minute investigations 
into the conditions coming under consideration in transfusion, 
‘This investigator did not lay himself out to make transfusion 
bis peculiar study, but he employed this method in his ré- 
searches into the action of arterial and venous blood on the brain. 
Tn these researches he practised direct and indirect trans~ 

a syringe, yet without 
previous defibrination of the blood. ‘Indirect transfusion had 
slo been already pmctised by Timothy Clarke, one of the frst 


a Tate hia iafeded pon- 

e veins of those who were 

bleeding to death ; and out of ren patients operated ony 
according to the summaries in Landois’s works, he was successful 
in three cases, He oven ventured on the operation ina case of 
paerpernl fever with extreme exhaustion, which, however, ended 
in death. Blundell certainly deserves the praise bestowed on 
him by Landois, that, by the use of the syringe, he has brought 
the whole operation so very much nearer to being one whieh 
‘We can carry out in practice. The results of his experiments 
‘on animals also deserve notice. Now follow the highly im- 

‘YOL. 0. T 





had prepared a fertile soil for the practice of it. The number 
of cases in which the operstion was performed increased from 
year to year, and slowly and steadily it made its way. Bata 
torrent burst out—only for a short time, it is true—which, re 
jecting the resulta of physiological investigation, threatened to 
toss everything back on the rock of simple empiricism. It was 
not, the publications of the enthusiast Gesellins, who with high- 
sounding words promised ‘a new blood-distributing era,’ but 
rather the pretended snecess of Dr. Hasse, of Nordhausen, 1874, 
which gave a new impetus to the direct transfusion of blood 
from sheep or lambs, in opposition to the practice hitherto used 
of indirect transfusion of human blood into human beings. Dr, 
Hasse was known in distinguished circles as a highly honourable 
though somewhat simguine man. At the sume time the success 
which he asserted he had attained by means of the direct trans- 
fusion of Jamb's blood in phthisical patients was attractive 
enough: the cru medicorum might perhaps be accessible to 
therapeutics, and physicians began in many places to test 
Hasse’s proceedings, 

That the nimbus very soon disap) is a well-known 
fact. ‘The renewed investigations of } sf 
not a little to this, and more especially those of Landois, who, 
in the end of 1873, communicated « short account of his experi- 

horoug! ‘exposition of which is given in the 

work already mentioned, which comprehends the whole sub- 

' The year of the ae of the works ia given, ‘The experiments 
of the various investigators often extended over amumber of years; eg. those of 
Panpin began in 1894. 
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ject of the doctrine of transfusion. Ponfick also, in 1875, 
published a series of experiments, which, in perfect agreement 

th thoes of Lando lado the cncloion tat treason of 
Dood from a different species is inadvisuble. Panum! in two 


turned away from the treatment which had sprang up with such 
fir promise; and now it is hardly even spoken of. 

As an important. addition to the publications on transfusion 
may be mentioned the recent works of Lesser and Worm- 
‘Miiller, particularly alluded to in the foregoing section. 

The therapeutic aim, which hitherto has been associated 


It cannot be wondered at that diseased conditions of very 
Mifferent kinds were treated by transfusion. It is to be re= 
membered that in the course of time very varying propertios 


have been ascribed to the blood. The opponents of trans- 
fusion in the seventeenth century little needed to fear bringing 
tidieule on themselves, when in all earnestness they objected 
that, after the infusion of calf's blood, horns might. grow on » 
man, and when the adherents to the opinions of their time 
ventured to harbour the ¢: ation, that a Iunatic could be 
tured of his madness by the injection of lamb’s blood, 

Only the knowledge of the actual work of the blood in the 
‘snimal economy permitted of definite ideas on the possible ns 
BE tind renenal ‘The old a * Blood Is life,” with all the 
‘mystical ideas connected has been compelled to give 
way to the simpler one ‘Without blood no life.’ In warn- 
blooded animals nt least, the ity of all the organs, par- 
ticularly of the nervous contros, is so closely connected with 
the presence of blood in its normal condition, that the with- 
dmwal, even for a comparatively short time, of the blood supply 
is sufficient to destroy them permanently—to allow death to 
opsue. 

We now know that the blood does not give compensation to 
+ Firchere's stecitie, vols, knit weal bxvi, 





onganiem. Without them no exchange of gases 

which could ina given time supply sufficient en 
move the carbonic acid which has been formed. The normal 
activity of the red blood-corpuscles is so allied with this sbsorp- 
tion and discharge of gus that the chemically active hemoglobin 
is combined in a precise manner with the tissue or stroma of 


the corpuscle, If this union is disturbed, the bamoglobin, 
chemically unaltered, separates from the stroma, and then the 
function of the red corpusele ceases ; the hemoglobin, having 
ina short time lost its activity, and sometimes having under- 
gone more or less of chemical change, leaves the circulation. 

‘These are facts whieh must be accepted as certainly correct. 
If thoy are made the basis of discussions of the doctrine of 
transfusion, then a definite standpoint is found, from which free 
survey on all sides is possible. 

‘The discussion of the question must now be attempted— 
‘What conditions must be avoided in order not to injure the 
vital qualities of the blood in its tranemission from one person 
to another?’ ‘Tho standard for judging these is thus laid down + 
that the receiver who has been to a greater or leas extent de- 

ormally belonging to him may eontinne to live 
by means of the injected blood without any perceptible impair 
ment of his general health; or, that such diseased condi 


tremely valunble proceeding as a preli experiment. Sepa- 
tation of the hmmogtobin from the stroma implies the death of 
‘the red blood-corpuscle. The liberated hmmoglobin passes into 
the or or serum, and colours it red. If, therefore, blood be 
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with the blood, becomes coloured red, then it is proved that a 
dissolution of the red blood-corpuscles has previously taken place. 
‘The same conclusion may be drawn as soon as, in spontancous 
coagulation, the otherwise colourless seram pressed out from 
the blood clot appears to be deeply reddened. Landoia,' who 
bas recommended the method, mixes equal volumes of blood 
and 2 solution of sulphate of soda, und shakes and filters them. 
‘The blood corpuscles remain on the filter; the filtrate does not 

He then obtains an approximatively quantitative 
estimation of the dissolved hemoglobin by comparison with a 
normal seale, as in Welcker’s method. 

The simplest. conditions are presented when the transfusion 
of blood from one individual into another belonging to the same 
species is to be effected. ‘The investigations on this subject 
have now proved that if is not necessary to conduct the blood 
direct from the vasoular system of one person into that of 
another, The ood taken from the one may be allowed to 
remain for a certain time out of the without the red 

losing their function. So also stirring of 


Bood-corpuseles 
the blood, for the purpose of removing | ite fibrin, doce wot to 


practical application of transfusion. If blood required to be 
transfused directly from vessel hdgesinet ants mgd 
the operation could be said » be practieable Toust be 
with the lantern of Diogenes. ms beuafene blnid trae theveoae 
of one man into those of another isa venturesome undertaking, 
in spite of the comparatively slow coagulation of human blood. 
It is difficult to give any sufficient security against the formo- 
tion and introduction of coagula into the eirenlation of the 
person who receives the blood. The want of rapidity of the 
Venous current and its low pressure present great obstacles to 
the 

On the other hand the exposure of an artery—eay, the radial 
—und its ligature, and the neceseary operations connected there- 
‘with, is not an entirely safe proceeding. At all events such an 
‘Operation presupposes great care of the part of the body operated 


4 Leo, cit. pp. #8, 44. 
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on for at least some days. The possibility of actual injury - 
being done, may, as experience teaches, unhesitatingly be 
maintained. Who would consider a venesection of the same 
importance ag the ligature of an artery ? 

Yet protests are raised from various quarters—less against 
the temporary removal of blood from the living body than 
against its defibrination. 

Searcely anything worthy of mention can in fact be brought 
forward, if the capability of the red blood-corpuscles to keep 
themselves uninjured for a time after their removal from the 
living body is to be disputed. It is sufficient. in refutation, to 
refer to Panum's experiments, only one of which I quote with 
all brevity (Experiments 9-11 of the original work mentioned). 

A young dog, about two or three months old, whose weight 
at the beginning of the experiment was 2.420 grms. 

Withdrawn from the aniimal— 








Augie 18 
330°8 germs, 2% 


> 
rms, 





The blood on these occasions was replaced by the defibrin- 
ated blood of another dog to this extent :— 


013 erm 25305 erms, 285 92 grms. 


The wei 





ht of the dog then became— 





The residue of its own 
of the series of operations 
at about 0:3 grm., or 
ssed at the beginning of the experiment. 

With the great diminution of tibrin w 
place after each transfusion, nothing wa: 
was necessary for the well-being 
the undisturbed continuance of its fu 

The quantity of fibrin in the blo amounted te, at the 
heginuing of the transfusion— 





poss 





of course took 
y lost of what 
organism and 
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On the whole, in the three series of experiments, thirteen 
yenesections and thirteen injections of blood were 
On Angast 28 the animal was killed. Notwithstanding a 
‘necrosis of the bone of one of its legs, which had led to fracture 
of the bone, necessitating amputation, it was quite lively till 
the last day of its life. 

In view of such experimental results, it ix from a practical 
point of view of little importance that a small part of the red 
blood-corpuscles is by defibrination always destroyed. Landois 
has made experiments on this point which appear to authorise 
this conclusion. I here quote one of them! (37th experiment 
of the original). 

Dog of 19,200 grms.; repeated bloodletting from the 
external jugular vein. The blood withdrawn was defibrinated 
‘and injected into the femoral artery of the same animal in the 
direetion of the blood current. 

Estimated weight of the blood, 1,476 grms. (pth of the 
whole weight of the body). 

1. Venesection of 4306 yrs, 
2, Venesection of 280 grms, 
S, Yenesection of 210 erms, 

At intervals of half an hour. How long time was expended 
in each operation is not mentioned, nor yet the time in the 
two following :— 


4. Venesection of 260 gems, 
5. Venesection of 196 gems. 


Quantity of bloed withdrawn, then defibrinated and again 
injected = 1,822 grme. Besides this, grms. were lost ; thus 
the animal lost about 10 per cent. of its original quantity, The 
serum of the blood withdrawn in the five venesections contained 
blood-colouring matter dissolved in it. Landois estimates that 
the red blood-corpuscles contained in about 110 grins. of blood 
were destroyed; that is about 7 per cent. of the original 
quantity. If we remember how much the blood corpusele is 
beaten about in the course of defibrination, its great resistance 
‘is remarkable, 

T shall come back to this experiment in another connection, 

* Loo. elt, p. 94 et seq, 





‘Landois speaks of another possible injury of the red blood- 
corpuscle. He remarks ‘that it cannot be definitely ascer- 
tained whether the whole of the et paseeteen oes 
keeping in good preservation 
ee Saat mais an ee 
irr oel posta fil inpo 0 aba oCabeney kee 
even though only temporary, and after their retura into the 
body quickly recover without any permanent damage.’ T will 
honestly confess that I can form no distinct idea as to what 
Landois here really means. If I am to imagine something 
concrete, then it can only be a looeening of the union between 
the stroma and the hemoglobin, somewhat aa if an unequal 
distribution of the hemoglobin diffused throughout the stroma 
had taken place in the blood corpusele, thereby reducing the 
surface of contact between the hemoglobin and the oxygen. 
Another positive statement of the same investigator is, on 
the other hand, more important—indeed, of very great conse- 
quence. Landois' found that the stroma of the broken-up red 
blood-corpuscles can mechanically unite to form a tough, viscid 
mass, which, being very like fibrin, has received from him the 
name of ‘stroma-fibrin” The stroma-fibrin, driven round in 
the circulation, comports itself us a foreign body within the 


nucleus for the formation of thrombi. As some blood cor- 
puscles are always destroyed by defibrination, there is at least 
theoretically a possibility that the stroma-fibrin formed from 
them may become hurtfal. 

This observation of Landois affords a suitable transition to 
a discussion of the opinions of those who consider defibrination 
of the blood in itself injurious. 

At the head stande Magendie, who believed that the fibrin 
gives the blood a greater viscosity, s0 that the blood corpuscles 
hrough vessels of the smallest calibre more easily. 

This opinion was founded on the blood-serum exudations 
(fi mentioned by Magendie), which, after the transfusion of 
here and there occur—sanguineous edema 


* See below, wharo it is more fully treated of. 
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of the lungs, haemorrhagic exudations into the intestines, injec- 
tion of the capillaries, especially those of the intestinal mucous 
membrane, and more rarely of the stomach. 

Panum, who also obsorved those offecte, gave a different in- 
verpretation (eee Experiment 8). He thought that in animals, 
from which as much blood was withdrawn as would flow from 
the carotid, extremely severe shocks to the nervous system 
eccurred. It would be too much to expect that a dog, six weeks 
eld (Experiment 8), should be able to bear being bled almost. to 
death twice in the course of a few hours, and being twice re- 
ealled to life by the transfusion of defibrinated blood, without 
at least really dying the third time. The hemorrhage from 
the mucous membrane of the intestines is, xecording to Panum, 
stisfactorily explained by the effect of the alternate weakening 
or paralysis of the heart after the bleedings and its vigorous 
action after the transfusions. ‘For it is well known that, in 
stoppage of the heart, the blood pressure is so distributed that 
it rises in the veins while it falls in the arteries. When the 
heart, after having ceased to beat for a time, begins again to 
act powerfully, the pressure in the arteries must rise quickly and 
strongly ; and, as the pressure of the blood in the veins is in~ 
ereased, the capillaries must be very much distended by the 
further violent activity of the heart; and it is then conceivable 
that hwmorrhage, especially in the mucous membrane of the 
intestines, may easily ensue, because the blood which flows into 
its small arteries has to overcome the resistance of two net- 
works of capillaries, one in the intestines and the other in the 
liver. It is besides not inconceivable that the appearance, to 
‘at lonst a certain oxtent, of partial coagulation in the capillaries 
‘of the intestines may be produced during the continuous weak- 
ness, nearly approximating to stoppage, of the heart’saction, In 
favour of this idea we may refer to the singularly small quantity 
of fibrin found in the second withdrawal af blood.’ 

In proof of his opinion Panum remarks that in later ex- 
periments in which the transfusions were less hasty, though 
accompanied with a more copious withdrawal and injection of 
blood, serious symptoms did not show themselves. 

4} Panam in Firehew's Archie, vol Ixiit.; p, 44 of the separate reprint ; aleo 
tn principal work, p. 170, 





always remain in the defibrinated and strained blood, 
and the stroma-fibrin which springs from the disintegration of 
the red blood-corpuscles, may conduce to the formation of 
capillary emboli in the lungs and, if they can penetrate their 
network of fine vessels, also in the intestines and stomach, 

‘The hemorrhagic extravasations mentioned by Magendic 
formed the central point around which discussions on the ap- 


plicability of defibrinated blood revolved. The explanation given 
by the French investigator was generally abandoned ; a satis- 
factory explanation of the appearance of the phenomenon, only 
exceptionally observed by him, seemed to be offered in the 
statements of the above-mentioned authors. But a recent work 
by Armin Kohler, proceeding from 
Schmidt and overthrowing bis views: 
again eaused dor 

According to Alexander Schmidt's investigations, the for 
mation of fibrin takes place ouly when its generators, fibrinogen 
and fibrino-plastin, unite under the influence of a third body, 
fibrin-ferment. Thus these three bodies are necessary for the 
coagulation of the blood. These, bow: er ot all to be 
found in the cireulating normal blood, at least not in sufficient 
quantity, Tt is trae that the fibrinogen, which is produced from 


' + Bxperimentetlo Boitslige #. Lehre v. 4. Transfusion,” Virehoa’s Arohto, 
‘ol, Ixii. p, 298 et weq. 

* See his chlot work, p. M1 et meq. 

2 Veber Theombase wad Transfurton, EXtor. und anptische Iufection und 
deren Desichung zum Fibrinferment, Dissertation, Dorpat, L8T7. 
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the red blood-corpuscles, is always present in the plasma; bat 
there is only very little or no fibrino-plastin, which is formed 
from the disintegrated white corpuscles immediately after the 
withdrawal of the blood. The ferment is not present in the 
blood which circulates within the vessels; this substance is also 
formed by the disintegration of the white bi 

But in defibrinated blood both fibrino-plastia and fibrin. 
ferment are to be found ; if, therefore, defibrinated blood is in~ 
troduced into the vascular system of a living animal, and if 
fibrinogen is supplied in sufficient quantity, there result more 
‘or less extensive coagulations, with their sequele, 

Bat not every kind of defibrination yields the came results. 
The blood, which is obtained by means of pressure from 
the elots arising from spontaneous coagulation, acts most 
tiectunlly when it ix injected, where this is powible, at the 
temperature of the body. Longer contact with warm air destroys 
the ferment and makes the pressed-out blood inactive. The 
blood obtained by beating is much less capable of producing 


of the same species. 

Before I begin amore particular discussion of these, I shall ina 
wn by Kohler to represent what 

name he gives to the whole of the 


m the cornea being touched, loses slowly and hesitatingly; 
otherwise no form of stimulation provokes movement; the pupils 
‘are dilated. At the sme tim: a little after, there occurs 
pai attack of dyspace, lasting for a minute: ae 





minutes, 
A further injection symptoms; a certain 
degree of lassitude only is to be In the conrse of a 
Sov boars after the lat inl ectives Cane ee 
coloured stools, uneasiness, loud erying, evidently violent pain, 
considerable discharge of blood per anum, and the animal col- 
Howe in u short time. Death follows, while the temperature 
fal 


Un post-mortem examination there are always found ecchy- 
moses in the different organg, but varying in extent and dis- 
tribution. Thus it is the lungs, in whose pulmonary arteries 
there ix found more or less widely spread congula, the endo- 
cardium, the large abdominal glands, the lymph glands, but es= 
pecially the mucous membrane of the small and large intestines, 
and also that of the stomach, which present extravasations, The 
mesenteric glands are those which are most constantly affected, 
‘The blood coagulates imperfectly and with difficulty. 

Starting from the supposition, that a separation of the fibrin 
takes place in the process, called by him * ferment poisoning,’ 
Kohler gives an interpretation of the individual symptoms. 
First, the narcosis which marks the commencement of the 
poisoning is explained. This is mid to be caused by ‘a certain 
temporary thickening, and on that account slow circulation, of 
blood in the brain.’ ‘Thus arterial anemia is produced, Tt is 
not to be understood that actual co 
brain, as it is only quite exceptionally that thrombi were seen 
in the cerebral vessels, and never greater or smaller apoplexics 
in this organ. Kohler ascribes the tans which occurs 


of the blood. The dyspnoea oeew c en no extensive 
obstruction of the blood curre thrombi wax 
afterwards observed.’ ‘Finally, the strong gular action 
of the heart points to hindrances the whole circulation, 
which may of course be due to tl 

The explanation of the whole proc: hen, ig this: at first 
syrupy thickening of the whole blood, which is soon overcome 
by ‘the reparatory processes of oxidation in the blood itself, as 
well as of the walls of the vessels,’ Tt is only in the organs in 
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which peculiar conditions create a predisposition that the pro- 
cess begun goes on to actual coagulation. These ‘peculiar 
conditions,’ according to Kohler, consist in this: that in the 
capillaries of the organs chiefly affected ‘peculiar and es- 
pecially active changes in the blood, and particularly in the 
blood corpuscles, take place.’ 

If we abide by the facts of Kohler's experiments it must 
first of all be remarked that there is a striking inconstaney in 
the symptoms. The blood obtained by pressure, and containing 
abundance of ferment and fibrino-plastin, cannot once regularly 
preduce thrombi when it is injeeted into an animal of the sume 
species; even under the most favourable conditions —pressed 
blood from bullocks transfused into cats—when relatively large 
quantities are injected, the formation of thrombi may fail (as, for 
example, in the second series of experiments, Experiment 3). 
Moreorer, in all these experiments, 18 altogether, there were 
only 12 positive, and 6 negative. 

Now Kohler, indeod, attributes the extrarasations of blood, 
in the organs where they occur, to formation of thrombi in the 
capillaries, If that were correct, one would no longer dare to 
speak of an inconstancy of the symptoms generally, but only of 

considerable quantitative differences which remain un- 
intelligible. But Kobler has adduced no proof that capillary 
s- He confines himself to the 


icial capillary emboli, and that 
greater thrombi are domi (though not constantly) elsewhere 
in the body, particularly in the arteries of the Inngs, and, still 
farther, that the lings and intestines are attacked at the same 
time; and from these premises he draws his far-reaching con- 
clusion. But anatomical proof of multiple capillary throm~ 
Beets de wanting, and with it the eure foundation of the whole 


Pee ecciey aid that Ponfick,? * not indeed regularly, but 
‘ill by no means rarely,’ saw precisely the same multiple 
fxtravasations even after direct transfusion from the artery 
of one animal into the vein of another of the same species—i.e. 


? Boo alea Cotmbeia, Aliprmncine Pathologie, veh ip 348 ct aoa. 
* Lee. cit, p. 290, 





pie with distinct signs of ‘ fernfent poisoning,’ and one that 
even ended fatally in a dog, after 25-425 +30 c.cm. defibrinated 
blood of its own had been injected into it. On post-mortem 
examination, in this dog, in another severely i, and fn four 
others which suffered only from vomiting and diarrhea, there 
were found, in a gradation corresponding Lo the severity of the 
disease during life, the ‘typical’ appearances; and there were 
even ‘small thrombi in the arterics of the lungs’ of the dog 
which died. ‘In the four other dogs, it is true, every indication 
of it was wanting.’ 

Kohler insists that hit peculiar way of going to work, 
differing from ordinary methods—by injection through the wall 
of an artery—has essentially contributed to give him clearer 
results than his predecessors have obtained.’ By this proceed~ 
ing, itis enid, an intimate mixture of the ‘ ferment with the blood 
of the body,’ considerably increasing the activity of the former, 
will take place. Beyond this he has no further ground which 
wonld satisfactorily explain the differences between the resulta 
of his experiments and those of his pi ssorg, among whom 
Mittler alone agrees with him in an ex ited statement which 
‘is treated by Kohler himself with slight irony. Cohnheim® is 
certainly right when he is of opinion that ‘all Kobler’s ideas 
appem Liye in view of the innumerable transfusions of 
defibrinated blood which, expecially in the Inst: decades, have 

by very various experimenters on dogs and other 
animals, without any recognisable injury to them? If the 


* See especially the note, p. 33, * Leo, cit. p S47. 
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objection made by Cobnheim himself, that smal! thrombi in the 
Jungs and vessels of the body generally are comparatively harm= 
leas things, is of any value, well then we can readily take this 
harmlessness into account as regards the injection of de- 
fibrinated blood into human beings; there is no necessity that 
the golden tree of life should therefore wither for a long time 
tocome. Nor does it wither; for what Kohler adduces from 
the literature of transfusion in support of hix opinions is not 
caleulated to satisfy an unbinssed reader, Thus be writes that! 
“Schatz observed, soon after the transfusion of defibrinated 
blood, the formation of large thrombi, as alo pneumonia result- 
ing from an embolus.’ Very good, but Schatz himself thinks that 
here the uterine veins were the seat of the thrombi formation. 

I would, however, particularly remark that Panum? and 
Tandois, in the two cases communicated in a previous extract 
in which they practised blood transfusions on animals, and 
both of which had a fatal termination, found no formation of 
thrombi in the lungs, Panum observes, Tbe intestinal canal 
eontained masses of mucus tinged with blood, and the mucous 


membrane was red and injected. The lungs were quite pale, 
without serous or sanguinolent infiltration, and all the other 
were normal.’ Landois also relates nothing of the 
presence of ‘ typical ' ferment poisoning. ‘The small clots which 


very interesting vi just, be still further tested ; 
sad that the application of ded ted blood in transfusion 
does not appear seriously endangered by them. ‘So far as I 
know, the defibrinated blood obtained by pressure of a blood. 
lot has not yet been much used, and this is even less likely to 
be so im future ; neither is injection through the wall of an 
artery exactly necessary. This is all that can be said. It would 
be much to be regretted, should anyone allow himeelf to be go 
# Loe elt. p41. 
_# The itoseription of what wax inet with at the axtopsy bs to be found in 
Virchow’s Archie, rob 1xiti,; p 60 of the reprint, 





experiments. experimente 
experience at the sick bed stand im opposition to ineonstant 
individual results, which allure only through the shining veil 
of a plausible theory. 

Kabler was still less able to bring forward proofs of his 
assertions from the literature of the subject. He mentions 
only four cases, and even these are not applicable in the sense 
in which he has taken them. 


suredly, however, both made use of non-defibrinated blood : 
there can therefore be no question of ‘ferment poisoning.’ 
© Roux saw suffocation suddenly take place; the heart and the 
left. subclavian were found at the autopsy to be filled with 
clots’ This ense occurred in the year 1830; twenty-five days 
after a gun-shot wound of the right shoulder, with shattering of 


the bones, there was profuse secondary hemorrhage, which was 
rupeated aftor a week had passed. Notwithstanding ligature of 
the subclavian the bleeding continued. In addition to all that 
ix mentioned by Kéhler, abscesses were found in the 
Although it is mentioned that ‘the heart and the left sub- 
clavian were filled with clots,’ thie does not quite imply that 
these bad been actunlly formed during the patient’s lifetime ; 
the abscesses found in the lungs betokened the existence of 
pyemie conditions. 

We come, then, finally to the case mentioned by Schatz, of 
which he himself says that the pulmonary emboli which were 
found came from the uterine veins, We are judging very 
charitably when we designate such kinds of proof as very slight 
and superficial. ; 

The advocates of non-defibrinated—tentire blood have 
only one way of attaining the end desired by them, viz. through 
the additicn of some substance which will act chemically 
and prevent congulation in the freshly withdrawn blood. In 
such a proceeding it is of course necessary to be particularly 
careful that the substances employed to prevent congulation 
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should not be of such a kind as to exercise an injurious influence 
om the red blood-corpuscles, or threaten their vitality. Experi- 
ments on this subject are not numerous. 

Rautenberg ' communicates the information, that an addi- 
tion of carbonate of soda—}2 centigrms, dissolved in 7*2 grins. 
of water, to 120 grms. of blood—is allowable in man and is 
sufficient. He himself designates this as a‘ suggestion * ( Vor= 
schlag), and refers to experiments on dogs, which are not com- 
municated at full length. In Panum’s? works is found the 
notice, that Braxton Hicks, who, by the advice of Pavy, added 
|S adpanleewadigerernpacseraespegreces 
periments on human bei werything of the nature 
of serious suggestions. maori laictioctdir aye 
by systematic investigation we might at Inet find » mixture the 
addition of which would sccomplizh the end in view, but there 
raha emraapeatann ameter 


while issuing ina half 
received in this ) condi~ 


be transfused there is only a 
disposal, on account: of the 


threatening coagulation ; 
indeed almost impetuously (stisrmiseh), whenever any large 


ae Tranafarion des Blutes,’ St. Peteraburger wed, Zeitschrift, vol. xiii, 
p22, 1867. 
* Firwlow’s Archie, vol. Teil. pan. 

# Vide tho writings of Kahler (loc, eit, m8, bere indeed smaller clote 
ate described as netting up ‘ferment poisoning, 
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‘These experiments were repeated with similar results by 
Eulenburg and Landois," 

Landois? afterwards added the important fact that red 
blood-corpuecles atrongly charged with carbonic acid are very 
much more easily destroyed. The operation of reagents, which 
leave uninjured the blood that is saturated with other 
is sufficient to produce in blood overcharged with earbonic acid 
RA eth de ached tase a 


ety iciieat fied issih in oxygen and poor in carbonic 
acid; non-defibrinated, venous blood—for arteriotomy is not 
an Yet practised for the purpozs of procuring blood—contains 
little oxygen, and so much carbonic acid that it can, by rapid 
injection, act poisonously. Panum, in his time, took particular 
notice of this circumstance, and certainly with perfect justice. 
Let us now come to the conclusion. 

Toonsider, as entirely incontestable, the statement of Panum® 
“that tranefusion with defibrinated blood, as regurds the safe and 

easy performance of the operation, deserves unconditional pre- 
Meee ctitiaion with fi fed, venous or arterial 
Blood; that, in fact, transfu of an blood into human 
beings could never be effected with safety, and would never 
attain essential importance, if, on any other grounds, the use of 
defibrinated blood Serie coal the desired aim 


|-corpuscles contained in the 
is dependent on conditions 


@ general vitality is 
of this vitality is also im- 
fluenced by the state of the temperature. We are indebted to 
Landis for precise investigati jis influence. 
It must be enforced a jiversally important fact, thit 
sudden changes of temperature are to be avoided, no matter 
* Die Trangfurion des Lilutes, p. 8 ct seq. Berlin, Himohwalid, 1866. 
* Principal work, p. 163 et seq. 
® Viredow’s Arekir, vol. txilt. 3% 
ve 





blood-corpuscles but | 
on the whole; although when even a small quantity of the 
heated blood is injected into the circulation, there ensues an 
excretion of albumen throngh the kidneys, The red blood= 


corpuscles, when observed outside the body, do not exude 
hag If tho temperature exconds 48° C., then dis 
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especially if these processes are repeated, shows a complete 
dissolation of its red corpuseles, On the other hand it may be 
cooled down almost to the freezing point without cansing any 
perceptible impairment of their vitality. Panui has made this 


The length of time, during which the blood remaining out~ 
side the vessels continues active, is eswentially dependent on the 
state of the temperature. Landois states that a temperature 
varying # little above 0° C, (32° F.) presents the most, favourable 
conditions for the preservation of its vitality. At the same 
time it must be particularly taken into account that the 
development of putrefactive ferments, and, generally, of organic 
gorms, is prevented by such a low temperature, At all events 
it is necessary that, in collecting and preserving the blood, 
everything favourable to decomposition should, as far as 
possible, be avoided. 

Landis induced Du Cornu, one of his papils,to make more 
particular investigation of this mat fe 


Dog's blood remained from 5 to 5} days uninjured, when 
ottle, previously washed with 

pebbles which had likewise 

been treated with boiling wi bottle being closed with a 
well-fitting glass stopper, and the blood defibrinated without 


chamber. ‘By being kept r 
with less caution, was found in one experiment to remain fresh 
for 4 days. : 
capable of preservation. Tt may 
bat even ab $8 hours after its 


Human blood—which, 
aca tha couch airy eas phased in sp Ape nani that. 
these wore, as far a8 possible, completely filled—was kept in un 
ice chamber for 14 hours, after a journey by carriage of about 4 
hours in moderately warm air, and still retained its vitality 
{Author's observation).' 

* Jilzgonsen, Fier Pile com Tronsfusion des Dintes, p. 23, arlia, Hirwh- 
wal, 1871. 





The question has sin been 
whether an increase of the quantity 
con take place without danger from yp 
An answer has becn obtained by a special experimental 
investigation, and is as follows: Such over-fulness of the blood 
is not at ull dangerous so long as the quantity injected is not. 
such as to be quite out of the question in medical practice. In 
the previous section a minute account of the labours of Lesser 
and Worm-Miller has been given; I shall only remind the 
reader here that an increase of blood to the extent of four-fifths 
of the normal amount can be borne without injury to the 
health of the individual into whom it is injected. 
Lhould like to enter more thoroughly into a communica- 
tion of Ponfick ! which may be of fara 
‘He found that a mixture which is known to have no injurious 
action on the red blood-corpuscles—riz. artificial serum, consist= 
ing of a 1 percent. solution of chloride of sodium, and egg 
alburnen—can be injected into the normally filled vessels in large 
quantities without causing any disturbance worth mentioning. 
‘This mixture, to the amount of about half the quantity of blood 
present, was injected without previous withdrawal of blood. 
in the animal consisted of moderate oppression, 
¢ frequent respiration, accompanied by more 


' 100. cit, p. 275 ot seq. 
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‘The experiments of Cohnheim and Lichtheim * also testify 
to an enormous tolerance of the system. A 0'6 per cent. solu- 
tion of sodium chloride could, to the extent of three times the 
amount of the normal quantity of the blood, be injected into 
dogs without causing death. The difference here between their 
experiments and those of Ponfick consists only in this, that a 

increased activity of the renal and salivary glands, 
and at the same time increased intestinal secretion, were present, 

Tf the experiments of Kronecker? and Sander, as yet 
made known only in a short communication, afford constant 
results, those just mentioned receive additional importance. A 
solution of 6 grammes of chloride of sodium and 5 grammes of 
caustic soda ina litre of water was sufficient to preserve the 
life of dogs that: had been bled, into the veins of which it had 
been injected in quantities corresponding to the amount of 
blood which they had lost. 

‘The whole sum of our experience compels us to come to 
the conclusion that, in the quantitice of blood which are trans- 
fused for therapeutic ends, an over-silling of the vascular 
system ie not to be feared ; that therefore, s0 long as it ie not 
required on other grownds, « stand ought to be made against 
a withdrawal of blood preceding or accompanying trans- 


Even Panum," formerly the decided champion of ‘depletory’ 
transfusion, recognises latterly the justice of the conclusions 
drawn from the experiments of Lesser and Worm-Miiller. 

‘The investigations of possible changes in the metabolism of 
the body after the transfusion of blood from an animal of the 
same species may be discussed without considering whether or 
‘pot the transfusion was preceded by a withdrawal of blood. 

Panum was the first to demonstrate that the metabolism of 
an animal, which receives blood from one of its own species to 
replace part of its own blood, remains unchanged ; he has also 
particularly shown that the removal of the fibrin from the 
injected blood has no influence. 


“1 Firohow’s Arobie, vol. lnx., and Cobnheim's AUgemsiag Patholagis, vole 

Bp sea sn, 

$ Berne Mle Wookewahit, 187, p16 82), 
Virokor's Aros, vol. Lxll. pp 





than two days. 2 and 

The urine excreted during the last 24 hours before transfu~ 
sion amounted to 75 kano apostle grar ihr ees 
7-5 gums, of urca, 

After transfusion the dog was again made to fast. It 
passed, in the two days succeeding the travefusion, 148 em. 
urine, of 1,055 specific gravity, and containing 14,652 grms. 
of urea; thus, in 24 hours, 74 c.crm., and 7,826 gems. ‘The 
Toss in eight by insensible perspimtion amounted in the 24 
hours before transfusion to 130 grms., after it to 141 grma. 

Thus there was scarcely any apparent change ; at least the 
total quantities remained the same. 

Even the growth of a young dog was not checked by re+ 
peated withdrawals of blood followed by transfusion of defibrin- 
ated blood. Panum gives convincing experiment to prove this? 

From a well-bred dog, operated on whilst a pup, there was— 

1 Tonea TL. June 10, 
Withdenwn . 200 ecm. 160 cent. 
Transtused «128 162 

‘The absolute loss thas amounted to 72+8=80 ecm. 

‘The dog in a fasting condition—just before abundant feed- 
ing with a mixed diet—weighed :— 

9,020 grins reat ‘with which comparison ia made), 


rithdrawing blood and partially replacing 
efibrinated blood of another dog four 
the quantity transfused being about 64 
withdrawn—an absolute loss of 107 grms. 


* Principal work, p, 158 ot oq. Reperimonts 6 nnd 7, p. 164 ot oq. 
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The body weight, under the same conditions as those 
formerly specified, and compared with that of June 8, amounted 
to: 

= uly 2, 12,760 gema $3,740 ema. 

3 UHI 4,100 
pe TR ISOM 46,620, 

‘Thus within the space of 37 days—in which, in addition to 
thote of the operation, there was also one day and a half in 
which food was entirely withheld—an increase to the extent of 
nearly three-fourths of the original weight had taken place in 
a growing dog. 

Worm-Miller,! Tschiriew,’ and Forster * have made investi- 
gations in order to ascertain how it ia that, after transfusion of 
defibrinated blood into fasting dogs, the renal secretion exceeds 
the normal quantity. Landois* arrived at almost the same 
results. 

‘Phe discussion of the whole of this question is not appro= 
priate here, and would lead us too far, I therefore confine 
myself to those experiments which, as they were mado with 
amaller quantities of blood—about one-third of the normal 
quantity—are best adapted for application at the sick bod. 

In fasting dogs, after the injection of defibrinated blood 
amounting to one-fourth or one-third of the narmal quantity 
of the whole blood, and without any previous depletion having 
been practised, an increase of urinary secretion is produced, 


the increase of the urine, and according 
to the time that has elapsed. 

The following table gives a summary of the numerical 
‘values :— 


wed Haare Christiania eat sqilabas), 1875, 
der tearsfundirten 


Class, vol. xxvi. p. 141 et vex). 1874. 
 ‘Gontribations te the Theory of the Decomposition of Albumoa in the 
Desi et Anisats’ seer for Dio, we, xp 166 ot wo, TD, 
* Loo, olt. p. 34 et seq. 
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* The dog, aa the rowult of an oversight, recelved almost double the amount of water that he got previously or afterwards. 
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‘The fact, that inconsiderable variations exist in the indi- 
vidual experiments with regard to absolute quantities, ought, 
most naturally, to be ascribed to individual diversities, especially 
to the state of nutrition, age, &c. Such variations are, of 
course, found in all experiments on tissue metamorphosis. 

Worm-Miiller has, in his experiments, closely observed 
the condition of the blood, employing siraultaneously various 
methods—enumeration of the red blood-corpuscles, comparison 
of colour according to Welcker's method, chemical analysis— 
and he arrives finally at the following opinions :— 

Ast. The increase in the quantity of the blood is transitory. 
If on increase amounting only to about 30 per cent. of the 


for the increased. formati ' id excretion of urea during the 
first few days. 


Bie otha ised erpcetion cemele: frock Abeta to 4 days 
unchanged, and do not break up, even when they are present 


had been transfused 27°6 per 
afew minutes after the com- 

















temperature was re- 

stored, The Vosrussaetes eye high 00 Ap SeCELIREEEE 
We now turn our attention to what takes place when trans- 
fusion of the blood of ANoTHER srnctEs or ANIMAL is performed. 
‘The main question here is, whether the bleod-corpuseles of 
‘one species of animal, transfused into the circulation of one of 
another species, permanently retain their vitality and activity. 
Panam bas already answered this question in the negative, 
eee te ce anc 
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480 c.crn. was withdrawn from the carotid, after which all signa 
of life disappeared. The corneal and conjunctival reflexes and 
the respiration were suspended. Then 320 c.cm. of lamb’s 
blood, freshly withdrawn, defibrinated, and still warm, were 
gradually injected into the jugular vein. Each injection 
amounted to 32 c.cm., und, after the second, crampy contractions 
of the disphragm came on; after the third, the respirations 
were regular; after the fourth, the eyes were again sensible to 
touch, voluntary motion and sensation gradually returned; the 
latter appeared even to exceed the normal degree. After the 
gperation was completed, the dog barked without any apparent 
eanse, looked wild, moved his head and neck powerfully, but 
was #0 feeble as to be unable to stand on his legs. Soon after- 
wards an extremely violent haemorrhage took place from the 
small vessels in the wound that had been made, which did not 
cease until more than an hour had elapsed. ‘The aqueous 
humour of both eyes was strongly blood-stained ; the temperature: 
had risen in a striking way. Respiration and pulse became 
strong ; the latter was somewhat accelerated. ‘Two hours after 
the operation, the excitement, barking, and wild appearance 
ceased, the strength decreased » and more, the pulse be- 
came feeble; and in three hours and a half after the operation 


aivalent to somewhat more than 
ith a deseription of the sym- 


transfusion from the carotid of « 
| of a phi | woman, as I have 


ly case in which T have practised 
took place in May 1874, and ix 


About 10 cm. of the car 
cannula was inserted and 
from the lamb into # 
Tasted for about 1, 





S08 TRANSFUSION, 


was combined with a considerable amount of restlessness ; the 
pupils became dilated. On various parts, particularly on the 
outer surface of the forearm, and on the face, considemble 
dilatation of the capillaries was seen, so much so that they 
looked like a branching, brownish red network. ‘The fransfu- 
sion was commenced at 31 inotee Serkidy eee 
minutes. The following symptoms were observed after 
transfusion :— 
May 21. 

4.35. Still considerable d) 

4.45. Respiration calmer, capillary dilatation less, pupils 
‘no longer dilated. 

5.10. Feeling of cold, particularly in the feet. 

5.20, Slight rigor. 

5,39. Moderately strong clonio contraction of various groups 
of muscles, 

6.4. Respiration quiet and regular. 

6.20. Very fluid and not very abundant stool; feeling of 
intense thirst. 

6.45. Feeling of constriction ; capillary dilatation has dis 
nppeared. 

7.0. Skin of the face somewhat moist. 

7.30. Rather more perspiration on the forehead. 


10.80. Irregular pulse. 
11.30. Frequent respirations for few minutes. 


May 22. 
12.42 (a.M.), Liquid bloody stool ; great thins 
ean Feeble, intermittent pulse, 
2.0, More perspiration. 
50} Small eat of liquid, bloody stool. 
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body, the mucous membranes pale, the pulse small and ir- 


regular. 
6,30, Desire to go to stool, without defecation ; abdominal 


7.30. Vomiting of a small quantity of bile-coloured material. 
7.60, Moderately abundant stool, with trees of congulated 


9.30, Small stool, without blood, but mixed with a little 


11.0, Yellowish pulpy feces, without blood. 

12.15. Frequent desire to go to stool, with abdominal pain. 

2,30, Liquid stool, without blood ; urine dark. 

7.0. Toteric colouring considerably less, As sleep is broken 
by the constantly recurring desire to go to stool, 2 egrms. of 
extract of opium were given in the form of a suppository. 


Tn the farther course of the experiment it is specially to be 
remarked that during the period extending from the 22nd to 
the 43rd hour after the operation the patient secreted no 


succeeding the operation, the 
of the urine was 72 times 
entrated urine of the morning; 
43 hours it was still 3f times 


9 m. after the operation, which 
was not, applicable for « vestigations on account of its 
contamination wi 
only found in what 
it appeared most abu 
after: somewhat more days later it had entirely 


disappeared. 

On the ninth day, there appeared a widespread urticaria—a 
result, very often observed at so late a period after the 
transfusion of lamb’s blood—which continued for several days, 
with the usual uncomfortable «ymptoms. 

‘The following cut gives » graphic representation of the 

’ , x 








Conve 11% 
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couree of the temperature. It 
is to be remarked that, during 
the last. three weeks before 
the operation, the patient's 
temperature on the average 
had been— 


at 1 xocw. tre. 
BgBPC, — BUSTC, 





During the latter part of 
this period the average wns not 
quite reached (see Carve IT.) 

All observations place it 
beyond a donbt that there 
evista avery distinet difference 
in the symptoms which show 
themselves after transfusion 
of blood from animals of « 
similar and. from those of « 
dinwimilar «pecies. 

The cause of that differ- 
ence may be thus briefly indi- 
cated :— 

The ved blood-corpuseles 
from an animal of a similar 
species do not disintegrate 
after tranafusion, while those 
from an animal of another 
species clo. 

Moreover, the blood cor- 
puscles of the individual who 
ix the subject of transfusion 
may be endangered by the 
serum contained im the in- 
jected blood, and may even 





undergo partial solution. The 
destruction of the red blood- 
corpuscles gives rise to the dis 
turbances which appear after 
the transfusion of blood from 
another species of animale 
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It will be sufficient to mention the principal conclusions 
from the nuterous experiments. And it may be 
penis aU 


It is firet of all to be observed that the blood corpuscles of 
one animal do not remain wninjured in the serum of another. 
‘They disintegrate, and their hmmoglobin separates from the 


red blood-corpuscles must be considered separately in this con~ 
‘poction. 4 


‘Thus, the serum of dog's blood dissolyes the blood cor- 
puscles of all other species of animals extremely quickly; the 
corpuscles of the cat alone form an exception, standing as it 
does in nearer relation to the dog in the natural order of 
animals. The blood corpuscles of the dog show themselves, on 
the contrary, to be very capable of resistance to the blood of 
any other species, 

‘The temperature at which solution takes place has great in~ 
fluence on the mpidity of disintegration ; at the temperature of 
the bady the blood of another ies is decomposed much more 
quickly than at the temperature of a moderately arm room. 

Landois gives the following table with regard to dog's 








J +Bxperiments on the Action of Serum-Albumen when injected 
Blood,’ Zeiteobrift fir rationclic Medicis, vol. xxxvi. p. 00 et 20. 1849, 
xa 
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The blood corpuscles of the dog, on the contrary, in all 
kinds of serum, in # moderately warm room, continue entire at 
least for days, or are only changed to « small extent, 

We have still to mention the action of human and lamb’s 
blood on each other. 

In lamb serum, human blood corpuscles begin to dissolve, 
in a moderately warm room, not until after 7 hours, and even 
after 22 hours they have not yet undergone entire solution. 

Tn human serum the blood-corpuscles of the lamb quickly 
undergo solution. With a small addition of corpuscles, a lac 
colour appears in 8 to 6 minutes; with a larger addition, it 
shows itself immediately.’ 

All these statements are taken from Tandois, whose manner 
of investigating was, to put 4 or 5 c.cm. of perfectly clear serum 
into a test glass, and to add so much defibrinated blood that 
the mixture became perfectly opaque, ‘The dissolution of the 
red blvod-corpuscles betrays itself at first by a translucency in 
the hitherto muddy and opaque fluid ; it is ended whenever the 
whole has become quite clear and transparent. 

‘The observation of what happens to blood of a different 
species, when injected into the circulation, agrees well with what 
may easily be noticed when the blood is outside the body, 
The dissolution of the foreign blood may be observed either with 
the help of the microscope, or by means of Landois’ ‘sulphate 
of. soda test,’ which has been already described, and, when 


' The different Sas the Sina of Vicdler and Birch-Hirehfeis 


Jnmb's blood corpuscles do not undergo wotution in human serum; there was 
‘only oberved in tham a slight swolling and paleness. ‘This appeared after the 
Jamb's bleod corpuscles had lain for some he homan germ, and was 
‘observed to remain unchanged during four to five days. 

Human blood corpuscles In the serum of lamb’s blood show, some hours 
after, « more distinct contour the surface becomes slightly regous, the mangin 
in many casos sornowhat serrated. At the eamo time the colour of the corr 


More precis r 
perimont was made are ‘ing ; the contradiction is perhaps only an apparent 


one, 
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crine. Finally, Worm-Millor has also undertaken the direct 
enumeration of the blood corpuscles. Before entering further. 
on this subject, I shall communicate the result of what takes 
place during the process of dissolution, as observed directly 
ander the microscope. 

Croite has already remarked that the blood corpuscles of 
one species introduced into the serum of another species 
aggregate into balls, and form unshapely masses, in which the 
individual corpuscles are no longer distinguishable; whilst a 
similar effect is not produced by the addition of serum from 
blood of the same species, Landois' describes these processes 
more precisely :— 

“After the blood corpnacles are mixed with the serum of a 
different species they exhibit in many cases, first, a change of 
shape, shrinking to mulberry-like forms, and nob seldom dis- 
playing a lively molecular movement. As an example, I may 
mention the blood of a guinea pig mixed with the seram of a 
dog. Many kinds of blood, however, do not exhibit thie mul- 


sinking to the bottom. ‘This phenomenon is caused by a soften= 
ing of the margin of the blood corpuscles, whereby, at the 
same time, their substance becomes very glutinous. Under the 
microscope the cells are seen placed very close to each other; 
the cells cannot be separated from one another by pressing on 


* See his principal work, ps 10% et seq, 





masses are present in the circulation of the aniral « 

ou, there must ensue extensive obstruction of small vessels; 

globular emboli (Hueter) are formed, combined of course with 
of stagnation in the areas of vessels lying ou the 

remote side of the embolus, 

©The farther change, which is manifested in the cells which 
have now become globular, is gradual decolorisation, the hamo- 
globin separating from the stroma. The blood corpuscles be- 
come by degrees paler and paler, until at last the totally 
decolorised stroma remains behind.” 

From Se ee 
there then arises a fibrin-like substance—the ‘ stroma-fibrin.’ Its 
formation can be closely followed under the microscope: After 
the hemoglobin has been set free from the blood corpuseles, 

ch in vidual coil in the agglutinated masses 





asl | 
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| with the stroma, has had its origin within the vessels, or whether 
solutions of hemoglobin have been injected into them. Tn the 

| ane case, a more solid formation of coagula may occur in the 
vessels directly concermed—more concentrated solutions then 
come togcther—in the other case, there exists a smaller degree 
of concentration, corresponding to a looser coagulation with less 
blocking in particular parts. Perhaps, however, this smaller 

‘of coagulation may be of greater importance when the 

atnount of the whole is looked at. Kohler considers the presence 

of dissolved haemoglobin in the blood as a doubtful occurrence 3 

he thinks that a rapid development of ferment takes place, 
and the hemoglobin set free from the stroma accelerates by 
contact the union of the substances which give rise to the 


‘We may now pass to the important question, What ana= 
| temical changes are found in the body of an animal into which 
the blood of another species has been transfused 2 

‘There exist the precise investigations of Landois and Pon- 
fick; the fundamental features have already been established 
‘by Mittler, and also by Panum, who has, moreover, brought the 
earlier literature to bear folly on the decision of this question. 

Tt must first be assumed that, in general, an escape of hemo- 
globin, set free from its combination with the stroma, or still 
combined with it, and therefore an escape of red blood corpuscles, 
has taken place, All the organs of the body may be thereby 
affecter—some in a high degree.' 

‘The kidneys are severely affected ; this may be considered 
ascertain. Panum found an almost complete absence of urea 
im the urine of a dog into which lamb’s blood was injected ; 
the functional insufficiency of the kidneys after transfusion of 
blood from another species of animal was thus made manifest. 

Ponfick* gives the following minute description of the 
‘anatomical state of the kidneys :— 

* This 4 a summary off the * typloal' appearmnces observed yy Kéhler, who, 
indeed, doos not make a marked! distinetion between the effects of the trans: 
Bre ease fess nd enon cette st ech bad era 
ferment poisoning us the common cause. ‘The previouslyamentioned inter- 
Frtatlons by Kohlar of tho individea’ symptoms of his * ferment poisoning" 
‘Ate thins applicable here. 

* Law, eit. p 308 ot seq. 
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‘In moar is witch a al. toceaeen i eae 
severe cases in which a fatal termination is ; 
killing the animal, both kidneys are found tobe a 
but by no means always congested ; on the contrary, especially 
at the cortex, they frequently appear strikingly pale, and of 
# dirty greyish-brown colour. The capsule is casily sted 
off; on the tightly distended and Te eee 
‘be keen scattered over the peculiar brownish 
numerous sharply defined spots and streaks of red-brown or 
dark coffee-brown colour. In their appearance, as walliaa:in 
their distribution, they quite remind one of the 
toultiple spots in nephritis hamorrhagica. On section they aro, 
seen in great numbers in the cortex, but less sharply defined. 
from the surrounding parenchyma, which is much swollen, rather 
pale, and of a uniform colour throughout. The pyramids of 
Ferrein, like broad grey yellow lines, give to the interior a 
conrsely striated appearance. ‘The Malpighinn bodies ure little 
prominent, on account of their nob containing much blood. 
With regard to the medullary pyramids, they are large and 
much congested at the periphery; on closer inspection one ean 
distinguish brown and red stripes passing towards the papilla 
and alternating with great regularity with one another. In the 
most severe cases, the brown lines may 20 predominate that the 
intervening reddish lines can with difficulty be distinguished. 
By pressure on the papilla there issues forth a fluid —sometimes 
blackish brown, someti i tremely small 
bodies are seen distinctly in suspension. A similar fluid fills, in 
varying quantities, the pelvis of the kidneys and the urinary 
which almost immediately terminate fatally 


are chasietrtded 1y complete emptiness of these portions of 
the urinary system, The fatty tissue of the hilus is frequently 


aks in the cortex, and the radiating 
are caused by one and the sune change, 
plugs in the lumen of the convoluted 
tubules. The colour of this cyBindrieal 
ys ia absolutely like that of the red: 

- in the later stages thot it assumes 
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a darker, more brownish shade. But at no time docs it 
actually depend on the presence of colowred cells within the 
tubuli, but on a wniform imbibition of a kind of hamo- 
globin ty a grownd-mubstance, which is either hyaline or 


Tandois adds that fatty degeneration of the epithelium of 
the urinary tubules frequently occura; he has also observed. 
hwemoglobin crystals in the convoluted urinary tubules. 

The digestive tract also is often the seat of considerable 
anatomical changes. These betray themselves during life by 
peristaltic movements, which are frequently very violent, and 
which cause a discharge of blood corpuscles or separated haomo= 
globin with the contents of the intestines. Ponfick gives the 
following deecription :— 

*The inner surface of the stomach is seen to be covered 
with viseid mucus, imes tinged eoffee-brown hy the ad~ 
aiixture of blood, but the mucos is comparatively. little 


ntity of red blood-corpuseles. 
at nevertheless they contain 
hemoglobin, as is proved by 
mucous membrane is dark 
unshapely, large, and broad ; 
arly coarse and uneven. This 
varying intensity over the whole 


affected, Whilst the dark 
purple colour of the remainder of the intestinal mucons mem- 
brane, a3 is proved by microscopic examination, is produced 
only by the highest jegree of general congestion of the vessels, 
there are found in the flexure also real hwmorrhages into the 
tissues, and, indeed, constantly on the summits of the longi- 
tudinal folds.’ 
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‘Landois adduces no staternents which es 
this report. 

Pe they prof he Dy ar fen 8 ele 
degree, and much more rarely. 

‘What we have therefore to deal with is 
Of sae Vind os emis nopaca beige a 
red blood-corpuscles, in the tissues or on free surfaces. Thus, 
there are to be found blood-coloured areas of small extent in 
nearly all the organs, and effusions into the peritoneal and the 
pleural «acs; even the cerebro-spinal fluid was seen by Panum 
to be blood-coloured. It is an important: observation of Pon- 
fick’s that the urine, coloured red by free hemoglobin, bad 
after 20 hours, at longest, again become colourless. It be 
concluded from this that, under favourable external 
the organs injured by transudations saturated with hero- 
globin may again s0on be relieved of their burden. eae 
to be mentioned that Landois observed fatty 
the cells of the liver. We inep 00d the recede (TSE 
counting of the blood corpuscles by Worm-Miiller. 

* By counting the blood corpuscles, and checking this by the 
help of colorimetric estimations, analysis of the blood, and 
microscopic examination, we have directly proved that the blood 
corpuscles of the lamb are, after a sbort time, dissolved and 
destroyed in the vascular system jog, and that the rapidity 
of this destruction appears to be dependent on the relative 
quantities.’ Such is the final conclusion, which appears to be 
fully supported by the constancy of the experimental results. 

I give the figures of one single experiment, as these ap- 
pear perfectly it. 

Experinent I11.—Defibrinated Lamb's blood injected into a 
dog to the extent of 49 por cent. of its own blood. Death 
about 20 hours after transfusion. 


may be regarded as an established truth 


ther species is quickly decomposed im the ci 
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ealation of an animal. The evidences of this entirely agree, 
whatever be the method of experimenting. Past of the blood 
of the animal, into which foreign blood is injected, may also 


upon 
are less capable of resisting the serum of the blood injected. 
‘This circumstance, however, is of subordinate importance. 

Can we now explain the severe symptoms which are observed 
after the tranefusion of foreign iced or oyun the’donth Wha 
20 often follows after larger quantities have been injected ? 

‘This question has been answered in various ways. I shall 
first state the position taken up by Ponfick nnd Landois in 
reference to it. 

Landois lays particular stress on the multiple emboli, which 
he considers are essentially formed by the stroma-fibrin and the 
agylutination of the red blood-corpuscles, 

Landois considers that the appearances which are visible in 
the mesentery of a curarised frog, into whose abdominal vein 
defibrinated rabbit's blood has been injected, are well adapted 
to give information with regurd to what takes place after the 

genemilly, Extremely feeble cireu~ 

of the vessels, some of which are 

alinost empty, others engorged with blood 3 large 
masses of agglutinated blood-cells of the rabbit, which, slowly 
ng at the distributary branches of 


65 egh epee eect 
Js at this same spot - all this 

several drawings, which were 

dog into which lamb’s blood 

ow that in fact considerable dis 

f the blood in the vessels of the 

ures cf the vessels, take 


further injuries: in: some vessels, anwmia, i in others, thrombosis, 
penetrability of the walle, transudations, and even real inflam- 
mations. The death of the animal, into which a sufficient 


quantity of foreign blood has boon injected, ‘ie caused by 





at all admit that this obstruction is ever frequent and exten— 
sive, and maintains that many coagula are of | 

origin. His opinion culminates in the statement that ‘not one 
of all the media employed, when injected into the vascular 
system, produces coagula in and by itself? 

On the other hand, the disease of the kidneys is considered 
by Ponfick to be the main cause of the suffering and death, the 
latter being brought about by the suppression of the secretory 
activity of these organs. 

On the whole, Landois appears to be right—positively, in 
laying stress on the disturbance of the circulation ; 

im regarding the disease of the kidneys as of little importance. 
The silence of Ponfick under the attacks of his opponent mast 
be held to speak in favour of the latter. But there comes 
into notice another foctor—on which Worm-Muller lays great 
emphasis—the altered condition of the vascular wall. That 
such a disturbance of its nutrition takes place as cannot yet in 
its niture be satisfactorily defined, Worm-Miiller infers from 
the appearance of genuine hemorrhages, in which uninjured 
red blood-corpuscles are exuded, This fact is fully established. 
The slight after-hmmorrhages, noticed by Panum, from the 
wounds of animals, into whove vessels foreign blood had been 
injected, deserve in this connection much attention; as also 
do the effusions of blood into all the organs of the body, which 
are not to be looked om as rare cocurrences. Landois, it is true, 

sis idea: he adheres firmly to the 


explain a poten oe 
from the wounds, he insists on the circumstance that the blood 
blood cannot form a firm clot. It is 
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Cohnbeim, it can scarcely admit of a well-grounded doubt that, 
‘in fact, a greater penctrability of the vascular wall is to be 
expected so soon as the disturbances of the circulation described 
by Landois have oceurred. 

‘The following may be regarded as a summary of our present 
Anowledge of the subject :— 

Along with, and by means of, the dissolution of the red blood- 
cells introduced into the body of another species of animal, 
there ensues a considerable disturbance of the circulation, 
which is characterised by the blocking of a larger number of 
vessels, and by the exit of the contents of the vessels into the 
‘surrounding tissues, The tissue nutrition becomes in the whole 
organism less perfect. Perhaps—Landois enforces this as a 
secondary idea, it ie true—the potassium compounds which 
have been set free by the decomposition of a large number of 
ted blood-corpuscles must be taken into consideration, espe~ 
cially if their elimination by the kidneys is, as we may surely 
be permitted to assw , hindered by the impenetrability 
of these organs, which has demonstrated by Pontick. 
Under certain conditions, the decomposition, in the foreign 
erum, of the blood corpuscles of the animal operated on may 

: @ influence, at least at the time 
when the fullest sctivit its own blood {s demanded, in order 


refer the whole to insuffi- 
inadmissible; apart from all 
by the brief space of time— 


Landois with a fered oPi se peti oe 1 
sontent myself with mentioning only a few essential points, 
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peristalsis is excited.’ Blocking of the vessels of the intestines 
comes on afterwards. 

‘The serious disturbances of the urinary syatem depend on 
the anatomically demonstrated greater or less degree of im 
penetrability of the kidneys from the formation of coagula. 
‘This always comes into existence with any considerable absorp- 
tion of foreign blood. Landois considers the cause to be, that 
a chemical interchange between the acids of the tissues of the 

and the globulin-like albumen of the biemoglobin 
takes place, by which the latter is precipitated. 

If less blood from another species is transfused, there 
‘occurs a simple albuminuria, which must be considered as having 
arelation to the interference with the nutrition of the kidneys ; 
perhaps from changes similar to those which, as is well known, 
occur in Iong-continued febrile conditions, and which are often 
associated with fatty degeneration of the epithelium. 

The excretion of biliary pigments, and the increase of 
urinary colouring matters, suggest only a further using up 
within the organism of the eliminated free hmmoglobin, which 
is otherwise unchanged. 

There remains still to be mentioned the behaviour of tissue- 
metamorphosis and of the bodily heat after the transfasion of 
blood of another species. 

og knowledge of e-metamorphosis is but scanty. 

From experiments it ma: ferred that the loss of weight 
im dogs after the transfusion of lamb’s blood is often rather 
diminished than increased ; at other times the contrary is the 
case. 

With regard to the temperature of the body, the exe 
planation, which Landois gives, in general, of the existence 
of an increase of temperature, only requires to be added to 
the facts adduced in connection with another part of the 


A marked distinction between the effects of transfusion of 
blood of the sane species and those of transfusion of blood of 
another species does not exist. As a starting-point for the 

the experiment should be chosen in which blood 
is directly transfuzed from the artery into the vein of the same 
animal, The fever that arises under these circumstances must 
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bo attributed to the increased activity of the vasomotor centre. 
‘The temporary transfusion of a powerful arterial current into a 
jarge vein naturally brings with it a considerable overfilling of 
the large venous trunks, especially the cavm and the branches 
immediately opening into them. If the transfusion is now 
interrupted, then the important task of changing again the 
abnormal into the normal condition devolves on the circulatory 
apparatuz. This task naturally falls to the vasomotor nervous 
system, which, from its intracranial centre, regulates the normal 
blood distribution by means of those movements in the vessels 
which have been named by me the “periodical regulatory" more~ 
ments. If the vasomotor centre ix thrown into activity under 
the appearance of more vigorous stimulation, there ocours, first 
of all, a contraction of all the vessels furnished with smooth 
muscular fibres, chiefly of the smaller arteries. The consequence 
of this is, that the vessels of the skin become anwmie, the skin 
becomes pale and cool, and a feeling of cold takes bbe 
of the body, and is accompanied by shiverings. The skin, 
however, having become cold, allows leas heat, to escape from 
the body by mdiation, the heat accumulates in the body, and 
thus causes a febrile increase of temperature.’ This is the 
opinion of Landois, From this point of view, the production of 
an increase of temperature by the action of the vasomotor 
centre fully explains what happens, without requiring any new 
hypothesis. 

‘The irregularity in the appearance of the fever, its varying 
intensity, and its disappearance after the lapse of a certain 
period, is, without anything further, quite comprehensible from 


which are influenced by all the fluctusting conditions of the 
irritability of nervous apparatus, Thus, as Landois justly 

case of human beings under pathological eon 
ditions, perhaps the anomalous mixture of the transfused blood 


lar spec n 
ture, and fever may ensue even when a violent disbarbanes ts 
absent. 

The fever that follows the transfusion of foreign blood must 
be judged aceordi such suppositions ag these, ‘The peculiar 
jon of the blood corpuscles, the different 
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mixture of the serum, then also, probably, the manner of trans- 
fasion, which is usually, at least in modern times, direct trans~ 


fasion from the carotid into the vein, are sufficient to explain 
that here, for the most part, a high (up to 42:6” C,) (109° F,) 
and, generally, prolonged fever ensucs; and, morcover, that it 
but seldom fails to be present.! 

‘The questions regarding the nature of the blood which may 
be infused into man must be decides according to the results 
of these investigations. 

It may now be maintained with great certainty that the 
Hood of the lower animals is not adapted for this purpose. 
Asthe only question remaining open in this connection, it might 
‘be asked whother the result would be otherwise if the blood of 
‘apes, instead of that of other animals, were introduced into 
the cireulation of man. Direct experiments, it is true, do not 
‘exist, and it is to be hoped that no such experiments will be 
made, For,though Landois found that ‘the nearer two animals 
stand to each other in their orgunisation and! habits of living, 
60 much the more similar will be the behaviour of their blood, 
8 person requiring transfusion ought not on that account to 
take a faney to the quadrumana’—to quote the words of 
TLandois 

Landois transfused blood between animals of the same order 
{dog and cat), of the same family (lamb and kid), finally, of 
the same genwe (hare and rabbit, dog and fox). Only in the last 
ease if mention made of permanent functional activity of the 
transfused blood in the body of the animal into which it was 
transfused ; and the repetition of the various experiments was 
wade often enough to seeure full proof of his conclusions. 

If, therefore, we must restrict ourselves to human blood, it 
thoulki further be kept in mind that no blood ought to be used 
Without previously testing the state of health of him from 
whom it is to be taken. If there is sufficient time for prepara~ 
tion, then a better choice can be made than in those eases in 
which time presses, and we must put op with anything. Rebust, 
mot too obese, young men ought to possess blood which, being 
the richest in blood corpuscles, must also, on that account, be 

¥ Hse, toc. elt., case 81, p. 58. 
* Beitrage wwe Transfrrion dee Blutes, p. 82. 
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pounds of meat daily; along with this, if the man is accustomed: 
to wine, I make him drink a corresponding quantity of the 
lighter kinds of wine; the vine dresser's food, nanally consist- 
ing of n preponderating quantity of earbohydrates, is taken along 
with the ndditional food. ‘Thus, at the moment: of transfusion, 
the conditions necessary for well-formed blood are made as 
favourable as possible. 

Hero, in Tubingen, I have no difficulty in obtaining excellent 
human blood; as much as I want is at my command in return 
for a suitable remunemtion in money. In fact, a 
is no great loss toa strong man. T find that those who have 
formerly experienced the operation are always the mosh ready 
to give their blood. 

It is, of course, necessary that in the blood-letting we should 

ally, and that after the operation we should 

1 nm ntiseptic precautions, and should see 

‘that for some lays it is kept at restoet rest. T may remark 
fainting, which, as is well known, 

strongest individuals whenever they 

own or that of some other person, the 

e blood is withdrawn would do well to 


carefal examination of the per= 
lood must be made, in his own 
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‘The blood flowing from the vein isto be collected in a vessel, 
which must not be too small, and, while it is still flowing, it 
must be stirred and defibrinated, Great sare must be taken 
that this vessel be not only quite clean, but also perfectly dry. 
‘The stirring must be continued until the dark colour of venous 
blood has given place ton bright red one. Now is the time to 
filter. For this purpose fine linen im several layers, or satin 
from which the dressing has been removed, may be used. Of 
course the filter, which must not be too small, should not be 
previously moistened nor afterwards squeezed. A cousiderable 
quantity of blood is lost. 1 calculate that. I generally obtain 
for actual disposal about 60 per cent. of the blood withdrawn ; 
this must be taken into consideration in ealoulating the quantity 
which it will be necessary to draw. 

I know very well that the loss mentioned will appear to 
muny too great—in experiments on animals the loss is always 
much smaller. But in transfusions for therapeutic purposes 
I filtered through four layers of linen; and for about 500 
grammes of blood, which had been obtained by reneseetion, I 
used two middle-sized filter funnels. It is possible that I was 
over-eantious. 

‘The blood, as it drops from the filter, is best collected in a 
Tbngenecked flask, ploced ina vessel filled with water, heated 
to the temperature of the body; when the filtration is ended, 
the flak is closed with a grownd-glass stopper, and the air is 
thus excluded from the blood obtained. If, as is generally the 
‘tense, the blood is to be used immediately afterwards, then, by 
subsequently pouring warm water into the vessel in whieh the 
flask stands, the dosired degree of heat is attained. 

The temperature at which the blood ought to be trans 
fused is especially important when the subjects of the operation 
are enfeebled persons. With stronger persons it is of less con- 
sequence, and the quickness of the injection is of greater 


Panum says that if the temperature of the blood be about 
20 0. (68° F.) a rigor may occur, but otherwise there are 
no importaut effects: this is certainly quite correct with re- 
ference to experiments on animals. But if one has to treat a 
patient whose nervous system must be guarded from every 

wa 





se ora em 
on this point, too, T can refer to my own 


Panum, who, in his time, mest emphatically enforced this 
point, insisted on a previous depletion, or, at least, the : 
of a vein, as a safety-valve. Now when tho doctrine of plethora 
has fallen to the ground, and we have become acquainted with 
the uncommon capacity of the vascular system to adapt itself 
to variations in the quantity of its contents, this preeantion 
is no longer required. The other, however, stands to reason. 
Physicians have, in various ways, sought to find out means 
of preventing or rendering impossible an over-distension of the 
heart. 


Tn the first, rank may be mentioned arterial 
which is specially recommended by Hueter. The great resist~ 
ance presented by the capillaries renders it, in fet, impossible 
to introduce such a quantity of blood as could not he eontrolled 
even by a heart capable of but little action, Besides, arterial 
transfusion has farther undeniable advantages. The blood, as it 
passes through the capillaries, is once more subjected to filtra- 
tion, which, taking place in the body itself, keeps back all the 
elements in it which might block up the vessels—particles of 
fibrin which might possibly have passed through the linen 
filters, air bubbles, agglutinated blood corpuscles, If the blood 
is injected into the veins, then the filter must be supplied by 
the lange—certainly a less favourable locality than the area of 
distribution of a systemic artery, The radial and posterior 
tibial are proferred by Hueter. In arterial transfusion the blood 
can hardly ev to the heart of a temperature different 
from that of the body; « distension of the right ventricle by 
over-filling is quite prevented. 

Here we have a stately credit; let us see what stands against 
it as debit. 

+ Soe Jaingensen, Joo. cit. p. 24. 





‘There is first the exposure and ligature of an artery against 
that ofa vein. It can searcely be maintained that the operator 
requires greater skill for this operation; on the contrary, the 
inexperienced surgeon will, nccarding to my opinion, in ope~ 
miting on a vein, more casily be thwarted in the object of the 
operation. There remains only the circumstance that the 

of an artery is generally regarded as a more serious 
‘operation, and is, therefore, gladly avoided. But it is true that 
this is always a less important matter for the patient into whom 
the blood is transfused; for Volckers' justly remarks that the 
ligature of the radial and posterior tibial is scarcely to be taken 
into account when compared with the dangers caused by the 
disease on account of which transfusion is made. 

A farther objection to arterial transfusion is, that the enpil- 
lary area supplied by the artery into which the blood is injected 
becomes too much distended; swelling of the hand or of the 
foot, and, under too strong pressure, rupture of the delicate 
yersela, and consequent hemorrhage, may ensue. I once saw 
‘this actually occur in a cass in which Vélekers performed with 
me an arterial transfusion into the radial; in spite of the 
(greatest care, genuine extravasatious were produced ; the neces- 
sry pressure increased so much that the fine sensibility to the 
Pressure applied was lost, Moreover, congula were formed in 
aud around the cannula, so that it was necessary to interrupt 
the transfusion sooner than was intended. 

‘This case was a peculiarly difficult one ; the nutrition of the 
‘whole onganistn had suffered severely, there was extreme want of 
Dood, and tho vessels proved to be particularly brittle, I have 
mentioned this case in order not to be guilty of au unjusti- 
fiable contradiction of Hueter. The latter? aays that he has 
fnjected as much as 1 1b, of blood through the capillaries of 
the hand; and that, in his last twenty transfusions, he had 
‘RO fear of over-stroag pressure, a fear which he himself at 
first had. He calls particular attention to a fold or bending of 
‘the artery, which easily ccours near the point of the cannula 
whenever it is pusbed towards the hand by strong pressure on 
‘the piston of the syringe; for this is quite possible if large 

4 Jdrgeween, $00, ait, p. $5. 

# Kritiech-antibvitiocke Wanderwagen, p. 173 ct 20g. Leipsig, Vogel, 1676, 
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stiff syringes, which must be managed with both bands, are used ; 
it does not occur if, with an ensy-working syringe, ome hand is 
kept free in order to hold the cannula in the right position, in 
the line of the axis of the artery. I am nnable to confirm 
‘Huster’s stutemonts from want of any experience of my own, 
‘but of course I'do not doubt: their correctness when Ro qpeel- 
tively expressed. 

It remains for me still to mention the as yet 
opinion of Kohler, who, on the ground of his own theory, 
considers himself warranted in entirely rejecting arterial trans- 
fasion of defibrinated blood.' In overweening confidence his 
conclusions leave nothing to be desired ; but, besides what has 
boon already generally urged against his views, we ean refer to 
the experience of Hueter and the namerous experiments of 
Landois, which are scarcely calculated to serve as a support to 
‘the opiniona of Kobler, 

Transfusion into the veins, with ite advantages and objec= 
tions, comes next to be diseussed. 

It cannot, und ought not to be denied that in 
into veins it is more difficult to inject the blood steadily, and 
that a weak heart is more endangered from over-filling, though 
it be only transitory. Everyone who has really, in serions eases, 
tmnsfused in this way knows that it is neecasary to be extremely 
careful, and that some one thoroughly experienced in feeling 
the pulse mu: ly watch the sntey of the heart, in 
arder that the fi of the blood may ‘take place in the 
right mam ion from the burette, so strongly re= 
commended by Landois—of which I shall again speak mare 


1 the lungs, 
of th experiments on animals, one 
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happens to get into a vein remote from the heart, may be 
| harmless, yet if fear of the occurrence of this once vanishes, 
then the small air bubble may very casily become a large 
number; and it ought never to be forgotten that a feeble indi- 
vidual, whose life trembles in the balance, often enough receives 
serious injury from very little. 
| ‘The warcing of Lasdois and Ponfick, whose views Fischer! 
has aleo adopted, deserves to be heard. 
| The injection of smaller or larger coagula, which may 
| Kad to pulmonary emboli, is possible; but with a little care 
‘it may certainly be avoided. Flocculi of fibrin, which have 
passed through the linen filter, agglutinated blood 
eee actus sievtucadiisiasenaneenos aalie 
injected along with the blood; whether these are capable of 
| eausing any danger, even where the lungs are diseased, is, in 
my opinion, doubtful. 

The danger of phlebitis must not be too highly rated; it 
may be regarded as worthy of less consideration than that of 
the exposure and ligature of an artery; at all events it must 
he regarded as only of equal importance even by the most 
enthusiastic adherents of arterial transfusion. 

All things considered, the pros and cons of the two rival 
methods may fairly well balance each other, Arterial trans~ 

| fosion, in my opinion, is more easily carried out, and requires 
| less care, but involves the loss of an artery; still I would even 
prefer this, in serious cases, if the use of the burette, according 

to the proposal of Landois, had not removed the chief cause of 
danger and the peculiar difficulties of transfusion into the veins. 

T snust at least confess that 1 wns agreeably surprised when, for 

the first time, I made use of this extremely simple apparatus, 

| and saw the tranefosion proceed as the purest physidlogical 
| experiment without fear or anxiety, and without trouble or any 
feeling of oppression or dyspnaa in the patient. There ix a 
difference, which appears quite astonishing, between the em- 

of the syringe and that of the burette, even when 

the former is managed by as eure and practised a hand as was, 

in my earlier cases, at my command, The force of gravity, 





* Volkmann's Sasmiuay Aiiateoher Fertrige, No. 118. 
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as the propelling power, which can be made greater or smaller 
by raising or lowering the burette and the surface of the 
fluid contained in it, and the increase or diminution of the 
resistance by turning the stopcock at the lower end of the 
burette, allow of perfect regulation and such a uniform injection 
of blood as is otherwise impossible. Moreover the security 
against the introduction of air and coagula is much greater. 
Since the cannula in the vein remains constantly in connection 
with the vessel containing the blood—there is no need of any in- 
terruption—the transfusion can at once be carried out to the end. 

Arterial transfusion, in certain circumstances, may be the 
only possible method that we can employ. When the operation 
must be performed in cases where there is a high degree of 
anemia and a great accumulation of fat beneath the skin, an 
attempt to find a suitable vein is often unsuccessful. This will 
frequently happen to others as it did to Vélekers and myself in 
the second of eur cases. Latterly Landois has insisted that, in 
certain circumstances, centripetal arterial transfusion must be 
practised. I shall afterwards speak of this. The method of 
transfusion, by injection into a vein, must first be described. 

The vein is laid bare by an incision, in the line of its axis, 
through the skin, and is completely separated from the sur- 
rounding tissues for about two inches of its length. After the 
incision through the skin has been made, it is best to work with 
blunt instruments (the handle of the scalpel, forceps, &c.); 
four ligatures are then passed under the vessel (those prepared 
from catgut are less desirable than those prepared from strong 
waxed silk threads, as the former slip easily). 

Meanwhile the blood prepared, as formerly described, is put 
into the burette, graduated to 100 c.cm., and which is cut off 
eyenly at its upper end, and at its lower end has a simple 
ground-glass stopeock. In pouring in the blood it is desirable 
to use a small funnel, the point of which rests against the inside 
of the burette, so that the blood may flow without frothing. 
Attached to the }rotruding cylindrical exit tube, below the 
stopcock, is an indiarubber tube, having an inside diameter 
of 1 to2 mm, in.), which, at its other free end, holds 
the cannula whic! introduced into the vein. I use a tube 
about 3 feet long; Landois uses one about a hand's length; 
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for operations at the sick-bed the longer one is more convenient, 
especially ip private houses. The cannula is made of glass; its 
length is 3 to 4 cm. (1 to 1} inch), and it is bent at its lower 
end into a knee with a smooth drawn-out point, and made with 
a slight bulging near the point. A number of such glare 
tobes of various thicknesses must be kept ready, sous to be 
ewsily obtained when needed ; the opening bas a diameter of + 
to 2 mm. (45 to yy in.) 

When the burette is so far arranged, the patient's vein is 
firet ligatured at its peripheral end. The vein is then raised 
by one of the other ligatures, and an opening is made with a 
pair of Cooper's scissors. Into the valvular wound thus made 
the cannula of the burette is introduced, both the tube and 
the cannula having been previously entirely filled with blood 
by fully opening the stopcock, As soon as some blood has 
issued from the cannula it is certain that no more air is con- 
tained in the whole apparatus, and the stopoook may be closed. 
‘The cannula which has been introduced is now, by means of 
the second ligature, firmly fixed; the stopcock in the burette 
is then more or less widely opened, and the transfusion of 
Blood begins. A pressure of 6 feet can be easily obtained, by 
means of which a quick transfusion of the blood can be effected 
if required. In serious cases, in which every shock to the 
Rervous system must be avoided, I have proferred to do the exact 

to transfuse so slowly that only 4 oz, at most has 
been injected in s minute. Panum! allows 3 cvs. as the 
maximum in that time. The blood of the one person flows so 
dowly, but yet eo constantly, into the circulation of the other, 
that I consider the formation of congula around or in the can~ 
nula to be impossible, as the cannula itself is being contiuunlly 
bathed by defibrinated blood. The entrance of air bubbles is 
quite as entirely and easily prevented by pouring additional 
blood into the burette at the right time. In order to exelude 
little particles of dust, which might settle on the «mall surface 
of tho fluid in the burette, I put on indiarubber stopper loosely 
on the top of the burette, The only thing that must be 
thoroughly attended to is to take care that the indiarubber 


4 Virelowe’s Arokie, vol. beiil. pr BR 
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tube does not become hent at any point; even an insignificant 
narrowing of its lumen iy beniticee DO eee 

examination, hinders the outflow enormonsly. I bring this 
prominently forward because such a delay in the operation once 
Seeugred to mye and Sort long tices La ae eee 


se transfusion, the burette, indiarubber es 
cannula are washed out with a fluid which does not injure the 
red blood-corpuscles. I use for this purpose a 4 per cent. 
solution of chloride of sodium, and afterwards wash them in the 
same solution, T allow about one litre of it to run through 
them before and after the 
‘The burette itself I fix, during the transfusion, in am irom 
retort ring, which is movable horizontally and vertically, When 
the desired quantity of blood has been transfused, the vein into 
which it has been injected is tied at the end next the heart 
by means of the third lignture, and, if necessary, with the 
help of the fourth; the part containing the cannula is then eut 
away and removed, and the wound dressed antiseptically. A 
few entures may be introduced, though [ have not seen much 
advantage gained from doing so; but, on the other hand, I eoa~ 
ive to cut off the part of the vein containing the 
in order to remove all foreign bodies from the wound. 


opinion of Landois, the burette can 
this difference—that a longer india- 
A pressure of about nine or ten feeb 
is to be used, Hueter recommends 





Among peculiar contrivances may be mentioned the ‘air 
catcher’ (Lu/tfanger), described by Eulenburg and Landois.! 


edge of the cylinder, while the exit tube is placed at the front 
and lower edge ; the latter holds the usual cannula to be 

in the vessel, and projects, with one end slightly bent down- 
wards, a little way into the drum, In transfusion the syringe 
isso held that the entrance tube always remains tured up- 
wards; the passage of air is thus prevented, since it always 
seeks the highest point, whilst the exit tube of the blood is 
situated quite below. Ouly by very violent emptying of the 
syringe can air be forced in, 

Taking advantage of the fundamental idea, Uterhart bas 
accomplished the eame object still more simply, without insert- 
ing sn intermediate piece, by removing the exit tube of the 
syringe from the middie to the periphery. A female screw 
attached to the piston rod permits us to exclude from axe a 
larger or smaller part of the barrel, so that it; becomes impos- 
able to empty it entirely, an arrangement which is exactly 
similar to that met with in several of the Pravaz syringes. 
Nothing more ie required than that the exit tube should be 
hold downwards, and that, by means of the femaie screw on the 
piston rod, 2 sufficiently long portion of the lower end of the 


§ Los elt, p63. 
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barrel should be made inaccessible to the piston, in order to 
prevent with certainty the exitofair, = 

Besides a large number of 
ayringe, there are not a few forms of 
ier eerie tiseri he 
sion. It would require too much space to describe these. Any 
one who takes an interest in (his matter will find a description 
of most of them in the works of Belina-Swiontkowski., Tn 
practice none of these instruments are of much value. Lan- 
dois is cortainly in the right when he discards them altogether 
with an ironical remark, and stands forth as the advocate of the 
maxim, ‘be simplest is unconditionally the best.” 

Hoty orgs shen Whe really Gf isa ext eaa 
ployed in 

Pair eck thir gadaten'cantoel? ie ea 
an extremely indefinite way ; each individual case has its own 
requirements. But etill limits may be fixed rather above than 
below, whieh certainly are not immovable, but which may form 
1 sort of general guide. 


Tn the literature of the subject we find not a few cases in 
which a small quantity of blood was sufficient. Thus, for in- 
stance, among the 108 cases contained in the summary made 
by Landois, in which transfusion was indicated by 


hamorrhnge in parturition were to be 
reret it may be said that those in 
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actual similarity in the individual cases. Every experienced 
surgeon and obstetrician teaches that the opinion as to the 
amount of danger threatened to an individual life by hmmor- 
rhage rests on extremely unstable grounds; the prognosis in 
such cases can never be fixed with definite certainty. This 
general maxim is doubly applicable to hemorrhage from the 
uterus; the body of a woman is uncommonly capable of re~ 
sistance, These cases of successful transfusion of so small a 
quantity of blood, therefore, will be regarded by scarcely 
anyone ax sufficient proof that no more than 3 to 4 oz of 
blood are required in order to preserve life when it is ebbing 
away. Most physiologists and physicians who are familiar with 
transfusion use larger quantities, and, by doing so, they bear 
testimony indirectly against the use of smaller quantities. 
Landois, who does not conceal his distrust of the effects of 
1 to 2 oz., expresses his opinion freely; and Hueter speaks still 
more strongly. Hueter has used fram 6 o. up to 17 om, and 
these are about the limits within which I have operated. I 
might refer to an observation made by me in the case already 
referred to, where I practized transfusion on account of great 
anwmia after gnstric hmmorrhage. At the beginning of the 
operation, at 10.31, the pulse rate of the patient, who was then 
quiet, amounted regularly to 96 beats; it continued so until 
Sox. of blood had been dat 11.12. It was only after 
this large quantity of bi been transfused that it fell to 
93. I believe that, in slow transfusion of the blood, a good 
indication of the minimam quantity to be transfused ie found 
in the sinking of the pulse. It is true many sources of error 
are at the same time to be avoided, the worst. of which is to 
be sought in the excitement of the patient. The maximum 
quantity which has as yet been transfused in human beings was 
that employed in the fourth case of my former communication, 
Here 9} oz. of blood were injected into a child six years of age, 
suffering from morbus maculosus, with severe spontancous 
hemorrhages; the body weight was 13-04 kilos.; thus an 
amount equal to 17 per cent. of the normal quantity of the 
Blood was injected. 

‘Let us now turn to the last part of our subject, viz, to dis 
cuss the indications in diseased conditions for the applica- 
tion of transfusion. 





No shjeotion will certainly be made are cee 
against the inference to be drawn imm 
tion, that after a severe loee of hlood pet. 

‘Usually it is insisted on that nivale 
must be preserved by the introduction of new blood. 
certainly the first and most important indication, Bub [ wish 
to add another, which deserves full consideration. Even the 
remote dangers of a severe losa of blood, eg. fatty degenera~ 
tion of the most important organs of the body, may be pre= 
vented by a seasonable transfusion, and the whole perister: 
convalescence muy be shortened. 

Clear as the first of these indications is, the fulfilling of it 
is difficult. The time for performing the operation cannot 
always be ewsily fixed. If it is only s hemorrhage from neces- 
wible vessels, where the hand of the physician can close the 
torn arteries or veins, then the matter is quite simple, After 
the closure, or while it is taking place, the transfusion ought to 
be performed, and as much blood transfused as seems necessary 
to restore or preserve the activity of the brain, the heart, and 
the respimtory muscles. 

It is quite otherwise in the case of a persiatent hemorrhage, 
or one which may at any moment return, and where local mecha 
nical closure of the injured vessels is impossible. ‘The cessation 
of the bleeding can only be caused by spontaneous thrombosis, 
which will not ensue until the blood-pressure, having become less 
everywhere, has become soalsoat the point where the vessels are 
injured. The question in the latter case, therefore, is, whether, 
with a small supply of arterial blood, and a propertionally more 
abundant increase of venous blood strongly charged with ear 
bonie acid, the centres will show sufficient vital energy to permit 
of the continuan life in spite of the weakness of the heart. 
It must never be forgotten that increased wctivity of the heart, 
with the inorea: terial pressure proceeding from 
adapted to carry away a thrombus not firmly fixt 
prevent the increase in size of one in the course 





ACUTE ANEMIA. 835 


An such eases, therefore, oll means that lead to increase of arterial 
pressure should be employed only with great caution, and not 
beyond the bounds of urgent necessity. Transfusion should, of 
course, only be resorted to when all other menns are exhausted ; 
and even then it remains merely a hit or a miss, ns one can 
never know when the right moment has come. It is possible 
that in cases of this kind the new method proposed by Ponfick,!' 
on the ground of his experiments on animals, and which in three 
eases has been already practised on man, may be 

Blood, which had better be defibrinated, is injected through 
the narrow tube of a trocar passed into the abdomen, and by 
slow absorption is taken up into the circulation; 7 to 12 oz. 
were injected. The reactionary symptoms consisted only in 
slight fever, continuing for a day. Further experience of this 
Kind of transfusion, which I mention bere only because it was 
first. practisod by a highly estimable and earnest investigator, 
must be left to the future. 

[Hayem haa published, ina reoent number of the*Deatycha 
Medizinal-Zeitung’ (Oct, $0, 1884), the results of an extensive 
series of experiments on peritoneal transfusion. He found 
that, in the case of the dog, when the amount of blood injected 
dons not exceed 4', of the body weight, one half is absorbed 
in twenty-four hours, and the whole within four or five days, 
Peritonitis does not occur unless when the blood of another 
species is injected, bat eren then it is never fatal. Further, 
the blood seems to be absorbed, without undergoing decomposi- 
tion, by the lymphatics, and is transmitted through the thoracic 
duct to the circulatory system, where it appears to behave pre- 
cisely aa if it had been directly transfused. Hayem claims for 
thix method of transfusion that it ix quite as efficient thera 
peutically ux other methods, while it possesses the advantages 
of being casier of performance and freer from serious local 
effects. —Tranel.] 

In addition to, and along with, the application of cardiac 
‘stimulants, the so called autotransfision® comes to be con 
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that it is wanting in 
the right place, The object sought by it is to set: in cireulation 
the blood accumulated in the veins of the 
extremities, abdomen snd thorax, and to conduct it into the 
arteries, from which it may then flow in eqnal proportions to 
all the organs of the body. ‘The means taken to attain this 
‘object consist in kneading the limbs, swathing them in elastic 
and by this means pressing the blood out of them, and 
in propelling that, which is thus forced into the large venous 
trunks, farther into the right sido of the heart, by compressing 
the chest and abdomen, The quantity of blood which may 
be recovered for general circulation in this way cannot be esti- 
mated with any certainty. In the extremities there is but a 
comparatively small quantity of blood. Paul Brains? calenlated 
on an average that the blood of the leg amounts only to 38 
per cent, of the weight of the limb, and this calculation quite 
coincides with Ranke's statements, It iz, however, a well-known: 
fact that the veins of the abdomen are very capaciour, and in 
anto-transfusion it is an essential question whether we can, and 
whether we dare, carry out massage of the abdomen and com= 
pression of the chest to a sufficient extent. That this is 
impracticable in hemorrhages of the lungs, stomach, and in- 
testines (to mention only the usual kinds of ) 
requires no long demonstration, On the other hand, hmmor- 
rhage from the uterus certainly presents a more hopeful field 
for this treatment. 

‘To sum up the whole once more in a few words: in cases of 
hemorrhage from accessible vessels, transfusion must be made 
soon after their closure; in such as do not admit of direct 
stoppage of the blood, the operation must be begun only when 
the probable formation of an actually obstructive thrombus may 
reasonably be inferred. The opertion should therefore be 
delayed as long as it can be with safety. 

‘The quantity of blood to be transfused must also be decided 
according to these considerations. In easea of h 
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Poca, ee 
to exceed what is directly necessary for the preservation of | 
Sheu amid ite ee he 
of convalescence. An increased blood pressure, that is, a pres~ 
eure of normal height, cannot but be desirable here. The 
case is different in injury or rupture of the vessels where the 
closure is not very strong; for the reasons already mentioned, 
it will be necessary to restrict: one’s self so far as to inject only 
so much blood as is required to preserve sufficient activity im 
the vital organs, 

In transfusions, which are to be practised under such eon- 
ditions, there arises a further difficulty in carrying them out; 
a diffculty which increases the longer one has to wait. Iam 
entirely disregarding the chirurgieo-technical side, although 
this also is to be considered ; for,as has been already remarked, 
it may be impossible for a practised operator to find a 
vein, scantily filled with blood, where there is much corpulence. 
Much more essential is it to have due regard to the excitability 
of the nervous centres themselves ; Landois justly devotes to 


é within a given time 
. tin the highest stage of acute 


for a few seconds, a further in- 
“Sane cireulation may take place in the medulla 
gata, which, with the already extremely limited nutrition 
organ, may be enough to entirely stop its finetion. 

i z 
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Tena rndily agree with Landol ike expla ta Ieeray tke 
fatal cases which occur with symptoms of asphyxia after: venous 
‘transfusion in extremely weak patiente. 


especially centripetal Blood is 

into an artery (the radial or one of equal calihre) towards the 
aorta, the valves of which close ; and the blood at the commence- 
ment of the aorta, being thas placed under high pressure, 
escapes into the side brinches, and flows | the cnrotids 
and the subclavians to the medulla oblongata, towhich it brings 
immediate help. In order that blood may not press into the 
branches of the descending aorta in to great quantity Landois 
advises that both femorals should be compressed, and that 
moderate pressure should be applied to the abdomen. ‘Too 
little blood must not be nsed—10 to 20 om at lenst. ‘The 
technical difficulties nre not greater than those met with in 
exposing and ligaturing an artery generally. As the pressure 
in the aorta is lower than normal, it can be easily overcome 
by means of a large tight syringe, capable of containing at 
Teast 6 or 7 oz.; the burette, furnished with a long tube, will 
even be foficieals 

Tandois? communicates experiments by which, at all events, 
the practicability of the proposal is proved. Whether eentri- 
petal arterial transfusion offers actual advantages, and whether 
it may be practised at the sick-bed in all cases without injury, 
I must leave to be decided by further experience. TLandois 
himself remarks that, during the injection of the blood = 
diminution of the activity of the heart occurred ; and when the 
injection was made into arteries near the heart this diminution 
wos aceompanied by moderate dyspmeea. 

However clear, theoretically onan the value of centri- 
petal arterial transfusion may be, the effects described appear 
to me by no means unimportant; an enfeeblement of the eardiac 
muscle, and greater penetrability of the pulmonary vessels— 
these form a very critical complication, 

1 think that [am convineed that venons transfusion by 
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pn Hf is reine ttleeds TY 
‘The large quantity of blood 
cireamscribe the domain of centripetal arterial transfusion. 
With unclosed wounds of the arteries it would for this reason 
be dangerous, 
In practising the usual kind of transfusion into the veins, 
besides the great rule to infuse slowly in such cases, it is also 
udyisble to attend to another one—let the heart be somewhat 
stimulated. Wine, if the patient can still swallow properly, or, 
whenever thie is no longer possible, eubeutaneous injection of 
oil of camphor! ander the ekin of the back, in a single dose of 
5 Pravaz syringefuls of the officinal preparation, each ina separate 
pliee in order to facilitate absorption, is urgently to be advised. 
It is imperative that constant watch be kept over the aetiviry 
of the heart and of the respiration, In conditions of extreme 
weakness let the operator beware of an excess of blood. Such 
‘am excess may become dangerous by bringing about too sudden 
a change in the conditions of nutrition of the nervous system, 
and induce the * shiverings* ibed by Panum. Besides, the 
possibility is not excladed, that an increase of temperature may 
follow it. 
‘On the other hand, if the immediate danger to life is s00- 
cessfully combated without trinsfusion, the patient remains 
in a deeply exhausted state, and requires a long time for 
recovery, Of course, we must always exercise discrimination, 
and not merely say that every man who hag lost blood must 
directly receive new its place. It is pretty frequently 
seen—the daily experience of the obstetrician furnishes the 
beat proof—that severe losses from hemorrhage are made good 
time. All that is required is a good 
iv ns, and not too great age. But 
the caso is somewhat different when hmmorrhages from the lungs 
and the stomach are considered. Asa rule, the sufferers from 
these are individuals who were not endowed with full bodily 
sista 3 to the commencement of the 
ppetite was already lost, food was taken 
only in small quantities, perhaps there was not even a sufficient 
ipply given. Then came the hwmorrhage. For a long time 
/ Ph. Germ, Tos per cent, solatina of camphor (m olive oll: * 
ae 





purely fluid one; the more severe the 

the more strictly was it necessary that this 

carried out. In hemorrhages from 

rule to confine the patient to a ‘diet which only satisfies the 
essential Uemands of nature will hardly moet with contradiction. 
Frequently recurring hemorrhages from the lungs, in my 
pinion, often demand the same treatment. 

Tf at length food that has hitherto been withheld may be 
given, to bring about a quick restoration of what has been 
lost, then a diet unrestricted in its choice of foods, even if it 
has at command all the resources of the culinary art, is often 
far from ‘being auecessful in attaining the desired aim. The 
appetite is wanting, and also the power to digest. 

‘The acute anemia is but slowly or not at all removed. Its 
consequences, as fatty degeneration of the heart, show them= 
selves most distinctly and painfully, and we get marasmus, 
The more the general nutrition had failed before the bmmor- 
rhage, 20 much the more is this marasmus to be feared, so much 
the more difficult is it to eradicate the anwmia which has now 
become chronic. Here the transfusion of fresh blood may be 
very help! With regard to hemorrhages proceeding from 
pathological changes which are not progressive, or, at least, not 
necessarily so, the indications for transfusion appear to me 
incontestable. 1 include in these, hmmorrhages from n gastric 
ulcer and those from a cirrhotic lung; the latter, am is well 
known, not unfrequently lead to the severest losses, The de- 
cision of the physician in each individual ease must be mainly 
guided by the question whether there exists the probability of a 
iealignant or of a non- form of the disease which may 
ke pereeneoy removed, 

mn often makes very great demands on the 
ust often enough be arrived at with 
Tshall leave ‘the disease of 
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the course of a localised chronic disease of that organ, accom= 
panied or not by tubercular infection; the question is not an 
easy one. With regard to hiematemesis, physicians are mor: 
sektom divided in their opinions, but differences are not ex- 
cluded by any means. On which side the wavering balance 
falls depends just as much on the character as on the scientific 
knowledge of the physician who is called on to give a decision. 
I should like to direct attention to one thing—the probability, 
that a correctly and cautiously carried out transfusion ean 
endanger the patient, ix small, It appears to me of secondary 
importance in comparison with the advantage which the opera- 
tion may bring to the patient. In doubtful cases, therefore, I 
perform transfusion rather than omit doing so. ‘The possibility 
of shortening the life of an individual whose days are already 
numbered is not to be disputed ; but, on the other hand, it must 
not be forgotten that increase of blood also brings with it a 
greater capability of resistance in the body, and better chances 
of an ultimate cure. Besides, the importance of a palliative 
measure, which may, for a short time at least, alleviate the 
pains, should not be lost sight of, 

The period after hwmorrhage to be chosen for the perform= 
‘ance of transfusion for the purpose alluded to must, it appears 
tome, be dictated by duc regard to the definitive closure of the 
vessels at the place where the bleeding has occurred, Accord- 
ing to the experience of surgeons, even a. lange artery becomes 
thoroughly closed | organised thrombus in the course of 
about 9 days, W is period has elapsed, the physician 
may confidently proceed to a prophylactic-restorative transfu- 
tion. If he has once determined. on it, then longer delay 

ly in those cases in which he is still 

of the system to absorb nourish 

ment. If he wishes to put off the transfusion until distinet 
candiac symptoms show themselves—as dyspnea, which is often 
believed to be asthmatic when it oecurs periedically, that is, 
in the evening, shortly before falling asleep, and in the first 
hours after awaking—then weeks not unfrequently pess before 
Fach symptoms are observed, The patient atfeeted with severe 
arc first feels his own weakness when, after some time, 
pakes demands on his heart, and which then tells him of 





tuents of the blood exists. By repeating this 
doubt of the necessity of transfusing would soon be removed. 

It may be asked, In what manner does such a transfusion 
net? We might reply that the presence of red blood 
in w definite quantity is necessary in order to enable the fane= 
tions of all the organs to be earried on in a normal manner, If 
the blood corpuscles are lost, and if their replacement by the 
solEactivity of the bedy is not possible, then arises the necessity’ 
of a supply from without, But we must not content ourselves 
with such 4 very general hypothesis, The newly introduced 
red blood corpuscles procured from another individual not only 
effect a mere replacement of corpuscles, but they also furnish 
the person into whom the blood ix injected with a greater 
cupacity for the conversion or assimilation of his nutriment, 
and give him the opportunity of reimbursing himself for the 
loss occasioned by the humorrhage. 

1 beliove that this view lies strictly within the bounds of 
out physiological conceptions ; at all events, I beg that it may 
not be confounded with Hasse’s view,’ which Panum® justly 
severely criticises. 

Thave formerly, in a concrete ease, accomplished the result 
at which I aim.? The remarks then made by me, howerer, 
appear to have been entirely overlooked, 

‘The case wae that of a man, 23 years of age, who, on 
December 9, 1870, had poisoned himself with a large quantity 
of phosphorus, Sixty-four days later, on February U1, 1871, 
I made the transfusion. It is thus recorded :-— 

‘The decreasing fever appeared to signify that the acute 
action of the poison had run its course. The great questi, 
now was to supply the body with the material nece 
for rebuilding its tissues, This mies 





CHRONIC ANEMIA. 


the digestive canal, OF what nature were the changes in the: 
orguns controlling assimilation, and what disturbances of their 
funetions had these organs suffered ? Some of the glandular 
cells had assuredly been destroyed, and were not directly to be 
replaced. But those that remained behind, which had escaped 
destruction, required, for the due performance of their function, 
‘blood from which they could secrete. This blood, as it pro- 
ceeded from the heurt, must be kept under a certain pressure, 
‘The therapeutic aim consisted only in an attempt to change 
the composition of the blood, in order to stimulate the muscle 
of the heart to greater activity and bring the blood under 
i pressure, and to supply the glandular cells with better 
material for the maintenance of their function. Since our 
object was to render the assimilation of nutriment more com- 
plete and more easy, it was necessary to attempt to impart to 
the organism the possibility of procuring renewal of its severely 
damaged tissues. The transfusion of as large a quantity. of 
normal blood ax possible nppenred, from this point of view, 
the only measure worthy of a trial.’ 

The patient, whose blood showed very great changes, re 
ecived 21 oz, of defibrinated blood into the veins, with a 
depletion at the same time of 18 oz. from the mudial artery. 
From that hour he improved, because he could aguin eat, This 
ease must, however, not be plainly called a transfusion in 

s lois ' himself has named it. 


and appears to me to run parallel in all directions with trans- 
fusion after great losses of blood. 

In order to remove all uncertainty, I must strongly assert 
wy own belief that the activity of the blood introduced in these 
circumstances is connected in the first place, and with prepon- 
derating importanes, with the red blood corpuscles. These 
supply more oxygen, with the presence of which the excitability 
of every single clement in the body is connected, whether it be 
nerve or muscle, ganglionic or glandular cell, In quite 
subordinate, perhaps an nnimportan \y, a direct nutrition by 
other constituents of the blood, possibly the albumen of the 
perum, comes into play. Further than that, however, we cau 


# Sot bis principal work, p. 130, 
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scarcely venture to go in the present condition of our physio~ 


‘The cases of chronic anaemia naturally fall to be diseussed 
now. In general, they may be considered as all alike, but 
still, in individual instances there are very considerable 
differences. 

In the first place, two large groups must again be distin= 
gnished—anemin arising from a cause that ray be combated, 
and anwmia from a cause that cannot be combated. With re- 
gard to the malignant form, transfusion can, at most, have the 
importance of a palliative measure, and even that only for a 
short time; when carcinomatous cachexia, renal disease, &e., 
have arisen, no- physician of even average intelligence will 
imagine that he will be able to remove them by transfusion of 
blood. 

Whether transfusion in leikomia, pseudo-leukomia, tree 
progressive pernicious anwmia, Addison's diseaxe, or in 
severe cases of chlorosis possesses any importance further than 
as a temporarily acting palliative measure must be left to the 
decision of further experience. Experiments are certainly 
allowable in these diseases, otherwise inaccessible to therapeu- 
tics; but in performing them let physicians stand on the 
ground of simple empirics, and let them not conceal from 
themselves that a definite scientific foundation is wanting. 
As spontaneous cures of these diseases do oceur, it is not ine 
conceivable that a temporary improvement of the nutrition, 
which is possible by performing o transfusion, may form the 
starting-point of a change for the better. That this will not 
regularly happen, must, ag in the application of every empiric 
Seas be positively 


current language of the country, 
are cases enongh of this kind in 


ed by the severe hiemorrhage alone, 
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‘was making no subsequent progress. On the other hand, it must 
not be believed thut it is possible to do anything directly 
against the pulmonary disease by transfusion. If the physician 
wishes empirically to make a trial of transfusion in this disease, 
he must firet ascertain, by a close examination of the blood, 
whether an actual deficiency of hwmoglobin exists, That such 
a deficiency does not necessarily exist in all phthisical patients, 
is quite certain (Sérensen, Malnssez, Leichtenstern). The 
operation can hardly be said to promise much. We would 
previously require to entirely exclude the rapidly progressive 
forms that are accompanied with high continuous fever and 
widespread disease of the lungs, und to restrict ourselves 
to those which have a slower course, in which weakness and 
want of appotite, along with slight fever, are the prominent 
symporne. 

The researches of Lesser! into the cause of death after 
burns open up a new field for transfusion. 

Lesser found that, when the skin is burnt, the red blood- 
corpuscles undergo essential changes: the connection between 
stroma and hemoglobin is broken; the latter is set free and 
leaves the body by the kidneys, in which organs changes show 
themselves similar to those which occur after the injection of 

d. It was proved tha: the absolute number of the 

sentially diminish—at least in 

following the injury. It appears, 

therefore, that a burn produces changes even in the blood 

corpuseles—although call appearance they remain unaltered 

in form—and thot. changes are accompanied by lessening 

and even loss of their activity. This oveurs in consequence 

of a considerable : and comparatively long-continuing increase of 

temperature at the seat of the injury. ‘The blood flows through 

vensels which, along: with their surrounding tissues, are heated 

greatly beyond the normal, and it undergoes changes simitar to 
those which take place when it is heated outside the body.* 

By experiments on a which had previously been made 
angmic, lesser establi he fact of the physiological injury 
to the blood of men who have died from burns, and its in- 


14 Geter die Tederursechia cack Verbreenwngeny Fieeker’s drehie, vol, 
Assix, * See above, p 200, 
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capability of accomplishing the respiratory exchange of gases. 
If such blood was injected into an anemic animal there soon 
appeared great dyspnea, which ended in the death of the animal 
from paralysis of the respiratory and vaseular centres, 

Besides careful, strictly antiseptic treatment of the barns, 
the depletory transfusion recommended in such cases by Ponfiek 
appears, according to the above statement, to be rationally 
indicated. 

Experiments on human beinge are as yet wanting. 

Can the introduction of blood into the vessels directly 
nourish the organs of the body, and entirely, or to a certain 
extent, take the place of absorption of food from the stomach 
and intestines ? 

Even physiologists are divided in their views on this subject ; 
the opinions of Panum and Landois are diametrically opposed 
to one another, Panum ' denies that transfusion has any eon- 
siderable influence. He refers to the fact that the 
quantity of serum-albumen contained in the blood does not by 
any means serve the purpose of the nutrition of the tissues. 
‘There is present in normal blood, for that end, only a small 
quantity of albumen—serum-cusein, or, to call it by other 
pames, seram-globulin, paraglobulin, or fibri tin—whick 
is not. an integral constituent of the blood, but which only uses 
the blood as a vehicle. 

This rensoning is at present less decisive than formerly, om 
account of mare modern researches into the relation of serum 
casein to serum-albumen.? Whilst, by the older methods of 
analysis, only 0°38 per cent. of serum-globulin was found in 
homan blood (IHeynsius), Hammarsten now estimates its amount 
at 3-103 per cent. Should this analysis receive confirmation, 
then, indeed, a not inconsiderable quantity of the albumen of 
the transfused seram would be capable of aiding mutrition. 
Nou-nitrogenons substances, ae sugar, fatty acids, eholeaterin, 
&e., are contained in the transfused blood in much too small 
quantities to be worthy of any consideration whatever. 


) + Rxperimentela Untorsuchungen Wher dia Vi 
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- Panum, however, supports his opinion still further by his 
own experiments, from which he not only infers that no 
nourishment is possible by means of transfusion, but also 
adduces the reason for this. 

First of all, it is established that, notwithstanding tem~ 
porary variutions, a constant, individually definite ratio of the 
quantity of blood to the weight of the body is maintained. 
Moreover it is proved that, by complete withdrawal of food, it 
is not this or that constituent of the blood which specially 
deereases, but its total amount mther becomes diminished, 
equally with all the other parts of the body. At the utmost, the 
serum suffers « small loss in albumon (seram-casein), but. even 
that is not constant. If a transfusion is performed on a fasting 
animal, then, after the lapse of a few days, when the quantity 
of blood bas been reduced to the original habitual amount (by 
elimination of water or the paseage of plasma into the tissues), 
there will be found an increase of the red blood-corpuscles in 
aratio nearly corresponding to the quantity of blood transfused ; 
at the same time the relative quantity of the solids of the serum 
will not be materially diminished, nor yet will that of the 
fibrin. Thus even bere a nourishment of the tissues by the 
ted blood-corpuscles and by the fibrin could not have taken 
place; in proof of this we only require again to consider the 
small quantity of albumen which has disappoared from the 
serum. 

‘The loss of weight after a transfusion into a fasting animal 
is more considerable than before the transfusion. Panum thinks 
that the presence of a larger number of red blood-corpuscles in 
the cirenlation may perhaps increase the inevitable less of 
weight, which a fasting animal undergoes, by increasing the 
absorption of oxygen. 

Opinions of individuals differing from him, especially those 
of Eulenburg and Landois, who likewise refer to results of 
‘experiments, are set aside by Panum with the remark that they 
had not observed the fact that a dog can often live four weeks 
in a state of complete inanition. ‘ Beyond that time, indeed, 
no one has ever succeeded in keeping a dog alive by means of 
transfusion without any food.’ ! 


* Panam, Virchew's Archie, vel. Laill.; p 4 of the separate edition, 
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‘The evidence brought forward by Eulenburg and Landois 
against this assertion is undoubtedly, ns it appears to me, not very 
wutisfactory, Even the original notion of the indication * suffers 
from a certain indistinetness, not to say obscurity. If a quantity 
of active vital blood is injected into a fasting dog, the state 
of the case in many respects is manifestly analogous to that 
induced by a fresh supply of ordinary food, since, with the 
transfused blood, constituents are directly absorbed which are 
capable of being oxidised; and thus, « priori, the quantity of 
the oxidising material of the body is reduced proportionately 
to that of the oxidisuble material introduced from without. 

What is the theory of the behaviour of this latter material ? 
Is it that it simply uses up and keeps buck the oxygen from 
the tinsues of the fasting animal, or that it supplies them with 
actual nourishment? On that subject as little explanation 
is given as on the constituents which are to be regarded as 
specially active. Landoik expresses definite views only in his 
chief work, in which he designates a part of the blood—and 
indeed the plasma with its dissolved albuminoids—as that 
which is made serviceable in the body for tissue metamorphosis. 
Already in his first work he records some experiments, 

Into a dog, weighing 3,970°2 grma., there was tranefused 
avery second day, commencing on the 6th day of absolute fast- 
ing, the blood of another dog, until altogether 21 oz. had, in 
the comse of 18 days, been injected. On the 24th day it died, 
after its loss of weight, inclusive of the transfused blood, had 
reached 1,744°6 grms., ic. 40 per cent. of its weight at the 
beginning of the experiment, 

A second dog, of 5,324 grms, weight, died at the end of the 
9th day of its complete fasting; it had lest 2,461 gris, or 
about 46 per cent. of its elf at the beginning of the exe 
periment. 

It is, then, concluded that this control experiment ‘ scarcely 
admits of a doubt that the relatively long continuance of life 
in the first animal must be ascribed to the favourable influence 
of the repeated transfusions.” 


It is a well-known fact, and is men- 
nd Lanois, Yoc. et, p, AB ot weg. 
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tioned even by Landois and Eulenburg, that there are very 
great relative differences in dogs when under the influence of 
» Dog I. of F. A. Falck's' experiments lived 24 days, dog 
TY. 61 days. A certain loss in the weight of the constituent parts 
of the body, the relative greatness of which ix constant in death 
from starvation, is reached in a period that varies very much. 
Now the trensfusion dog of Eulenbung and Landois lost in the 
first 5 daya of complete hunger only 11 per cent. of its body 
weight, whereas the control dog in 4 days of complete hunger 
Tost 29 per cent., and in 6 days of complete hunger 34 per cent. 
of its body weight. No real comparison can therefore be in- 
stituted, and the experiment is consequently valueless. 

Other experiments in a similar direction have not been 
made; that is to say, no onc has attempted to prove the 
possibility of keeping a fasting dog alive longer by transfusion 
than it would otherwise have lived; and this is in reality the 
Kernel of the matter. Landois, however, uses the results 
obtained by himself and his predecessors ws indirect inferences 
in favour of his own conclusions. More urea is passed by a 
fasting dog after a transfi than before it; proofs are 

i ct. If more urea is passed, 
more albumen must also be nsed up in the body; nothing can 
be urged against this. Another question, however, is, whether, 
along with this greater use of albumen generally, there is also 
a more sparing use of the i united in Ve body. 
Ib is quite conceivable that | 
the contrary, the greater stream 
through the tissues causes 
of them than would otherwise have 
to me that neither the expe: 
ws, nor the present positi 
phosis admit of a final de 
Panum’s opinion is more pr 

it, in his excellent manual of 
physiology, does not, when discussing the indications for trans- 
“that opinion, 


* Bee Archie fur caperiwatelic Pathelagic wed Phermakelogie, vol. vil. 
p. 373. 
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Panum, in other respects so diffident, maintains that trans 
fusion is rationally indicated in every case of carhonie omvle 


poisoning. 

‘hia results directly from the fact that carbonic oxide 
unites, {n the same proportion az oxygen, with hemoglobin, 
which then, as the compound with carbonic oxide ix the more 
stable one, ceases to absorb oxygen, und thus to serve the ends 
of respiration, Here also the first suggestion came from physio- 
logists. Kihne' proposed transfusion of blood in carbonic oxide 
poisoning, and supported his advice by a series of experiments, 
‘On account of the great practical importance of the subject, 
T shall enter somewhat more particularly into the 
question by repeating the essential points of former procedures? 

Poisoning with carbonic oxide can happen in two ways t— 

1. A large quantity of gas may in a short time be absorbed. 
Life becomes extinct, without the occurrence of any farther 
demonstrable changes than those due to the formation of 
carbonic oxide hemoglobin in the blood. This form of poisoning 
‘must be regarded as a pure primary blood poisoning. 

2. Carbonic oxide may be absorbed by degrees in a quantity 
not sufficient to cause extinction of life in so short. a period as 
that mentioned above. Whilst it remains in the blood, secondary 
changes take place, which, alone or in connection with the 
poisoned blood, cause death. 

The supply of new blood will, in the firet case, if it is 
injected in sufficient quantity, be of essential service. In the 
second ease, this will be far from always so; the disturbances 
of the nutrition of the vital orguns will decide the issue there. 

I wish to lay some weight on this distinction, viewed from 
tie standpoint of the therapeutist, since, without theoretically 
prejudieing anything whatever, it suggeste to the practical 
physician that henceforth, when he bas performed transfusion 
in « ease of poisoning by the fames of burning éharcoal, be 
hus not done all that is necessary. The interpretation which 
the ingenious inventor of this treatment, Kiihnes gives to his 

i. Wisacnechaften, 1864, p. ESA ot g0q4 and 
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proposal is rather calculated to help on the misunderstanding. 
With very few exceptions, which only occur under quite peculiar 
conditions, the ordinary form of charcoal poisoning is caused by 

for a long time an atmosphere which contains eom- 
paratively little carbonic oxide. The distribution of this gas 
amongst: the blood corpuscles must therefore be entirely different. 
from that which takes place in experiments with inbalation 
of carbonic oxide. As this point appears to me the critical 
one, I shall discuss it more minutely. 

‘A priori, two views are possible of the distribution of a given 
quantity of carbonic oxide in a given quantity of blood, ax long 
as the quantity of carbonic oxide ix smaller than that which is 
necessary for complete saturation of the hemoglobin in the 
Mood. 


1, The hemoglobin in # certain number of blood corpuscles 
may be completely saturated with carbonic oxide, whilst the 
remainder is completely unacted on. 

2. The hemoglobin in each individual blood corpusele 
may have combined partly with carbonic oxide, partly with 
oxygen. No single blood corpnscle entirely escapes. ‘The 
quantity of carbonic oxide in the individual blood corpuscles 
may be considered either as equal or as varying. 

Or, in other words, the question may be thus formulated :— 
Tn charcoal poisoning does a part of the blood corpuscles of the 
orgunism, or does a part of the hamoglobin in its blood cor- 
puscles remain active ? 

The results of experiments certainly approach nearer to 
the first theory than to the second. With regard to experi- 
ments on man,' in which pure carbonic oxide was inhalod, this 
can be confirmed as well in him os in animale, Witter, for 
instance, after having made his Inngs as free from air as pos- 
sible, inhaled pure carbonic oxide with three or four deep 
inspirations. ‘There are individual anthors who have even gone 
#0 far as to bring directly into the discussion the effeet of blood 
saturated with carbonic oxide injected into the veins. 

What ie the state of the case, however, with the charcoal 
poisoning as ordinarily observed? It is not pomtble to form 
a numerically expressed estimate of the quantity of carbonic 


+ Bee Fricdberg, Dir Vrrgi/tung durch Keblendwast, p. ST et seq. 
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oxide in the atmosphere inhaled, Coough Visteon 
fumes of burning cbarcoal, when unmixed with inenleulable 
quantities of air, show a maximum of 5-4 per cent. and a 
minimum of 0°42 per cent. of carbonic oxide. From the cir- 
cumstance, however, that homan beings can live and breathe 
from 10 to 12 hours in air which contains carbonic oxide, it 
may be inferred, in connection with the results of experiments 
on animals, that the amount per cent. of carbonic oxide con- 
tained in such air cannot have been very lange. 

‘The quantity of air inhaled with every inspiration can there~ 
fore convey but. small portion of carbonic oxide ta the blood. 
After the absorption of the gas by the fluid of the blood, the 
chemical attraction of the hemoglobin makes iteelf felt, by 
which a large namber of separate corpuscles, furnished with 
the same power of attraction, moving continuonsly onwards, 
come only for a short time in contact with the weak solution of 
carbonic oxide in the plasma of the blood. Timagine the state 
of the case to be just as if one passed a slow current of sul- 
phuretted hydrogen, for some time, through a quantity of water 
containing metallic silver mechanically suspended in it. Even 
here sulphide of silver and metallic silver will be visible together 
in one and the same particle of silver. If the respiration of air 
containing carbonic oxide continues long enough, then gradually 
an ever-increasing part of the haemoglobin may be changed into 
CO-hiemoglobin, and, perhaps, isolated blood corpuscles: may 
become entirely saturated with carbonic oxide. But the cir 
cumetance must never be lost sight of, that a part of the 
hemoglobin in the blood corpuscles, and not a part of the 
Boos corpuscles themselves, has become inactive. 


blood peat i 
tinuously changed into those which are free from it, each 
separate poisoned blood corpusele becomes entirely [ree from the 

' See Buleaburg, Die Lelre con den piftigen wad schidiiclen Gases, 
B 107, 
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gaa before the process begins with its companion corpnacles, 
More probably the oxidation of the carbonic oxide to carbonic 
seid proceeds intermittently in the individual corpuscles. 

It bas been demonstrated by Kiihne that one-fifth of the 
whole blood in dogs may be saturated with carbonic oxide without. 
endangering life; indeed, that in a short time the oxidation of 
the carbonic oxide to carbonic acid is accomplished. Here, 
however, he was dealing with the action of entirely intact 
blood corpuseles on poisoned corpuscles. Another question is 
this, What is the state of things with regard to the oxidising 
action of half-paisoned blood corpuscles ? If one imagines a blood 
corpuscle whose haemoglobin is half saturated with carbonic 
oxide, it is really impossible to see why the oxygen absorbed 
by contact with the air should not at once have an oxidising 
action on the carbonic oxide. This will’ certainly happen ; 
for how otherwise is it possible to explain the serious cases of 
polsoming with charcoal fames in which long-continued artificial 
respiration brought help? If, however, we consider how 
very small is the quantity of foreign blood, which by its in- 
jection produced a rapid cessation of the dangerous symptoms, 
we cannot help being of the opinion that the unattacked blood 
corpuscles must be able to provide for the oxidation of the 
carbonic oxide to carbonic acid ia a very much shorter time 
than the half-poisoned ones. In my case, in which at least half 
of the original quantity of the hamoglobin remained free, 
about J; (4:3 per cent.) of the whole blood was freshly trans~ 
fased, and in a few hours all danger to the organism was removed. 
How long is it, on the contrary, before the dangerous symptoms 
are overcome by artificial respiration alone! For a right under- 
standing of the rapid action of transfasion it has still to be 
pointed out that this action must be a progressive one; for 
the blood corpuscles, which have been gradually freed by the 
originally transfused blood, set free, in their turn, the poisoned 
blood corpuscles around them. 

Let us now resume the consideration of what therapeutics 
has to do in a case of charcoal poisoning. It is as follows :— 

‘The physician must see to it that the carbonic oxide in the 
blood of the poisoned person is oxidised to carbonic acid in as 
short « time as possible, and that the occurrence of serious dis 
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turbances in the nutrition of the essentially vital organs is 
hindered. 

With regard to these secondary disturbances, I agree with 
the opinion of those who ascribe them to the negative action of 
the carbonic oxide—hindering the absorption of oxygen. It 
is true the irritative action of the gas on the inhibitory nervous 
mechanism of the heart and on the vasomotor nervous centre 
bas been demonstrated.! But these deviations from the normal 
are insufficient in themselves to produce serious disturbances ; 
moreover, the latter are frequently wanting. ‘The hypothesis 
of a negative action of the carbonic oxide appears fo me more 
probable because it explains how, in very acute cases of poison- 
ing—for instance, in experiments on the lower animals—even 
though a large quantity of the poison is introduced in a short 
time, no secondary changes ocenr; while in those cases in 
which a relatively small quantity was absorbed throughout a 
Jong period, these secondary changes appear. A small supply 
of active oxygen to the tissues will necessarily result, in pro- 
ducing in the tissues gradually increasing accumulation of mw 
products of oxidation, which are difficult of solution, and which, 
disturbing the ondosmosis in the tissues, may suffice to cause a 
possibility of changes in the structure, or at least in the function 
of the various organs. I think it is not at all unlikely that 
convulsions, when they appear late in cases of slow poisoni 
are to be attributed to such alterations of the conditions of 
diffusion in the brain, and therefore ensue (as, according to 
Voit, convulsione in uramia do) without giving any ground for 
saying that here there is also a retention of urea. The appear- 
ance of sugar in the urine (observed in many cases) speaks in 
favour of this opinion, , 

A greater vulnerability of the tissues, through which the 
blood poisoned by carbonic oxide pours, may justly be assumed, 
since it is attested by those cases in which, as in the one com- 
municated by me, extensive gangrene of the skin oceurred at 
places specially expoxed to mechanical friction or injury, The 
observations of Cohnheim on the changes in vessels, which were 
removed for a time from the influence of normally oxygenated 
blood, presen , perhaps, more than an inference fromanalogy. 

* Bee Traube, Gesammolte Abhandiungen, i. p. 392 et seq 
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If we adhere firmly to the fact that the longer duration of 
the poisoning i favourable to the occurrence of these secon: 
changes, then the restoration of a poisoned person Ik 
chiefly on the rapidity with which the physician can free his 
blood from the poisonous gas, It cannot be doubted that a 
relatively small quantity of quite pure blood greatly accelerates 
the elimination of the poison. 

Transfusion, therefore, in cases of persons poisoned with 
charcoal vapour must not take the last place—must not he 
regarded as the last resource—but, on the contrary, must be 
applied first and before all other measures. 

From the action of the freshly injected blood, however, it 
also directly follows that transfusion alone is not sufficient to 
free the blood from the poison if the second necessary factor, the 
oxygen, is not at hand, Artificial respiration after transfusion 
must therefore be employed in all those eases in which the 
respiration does not spontaneously convey a sufficient supply of 
air to the lungs. 

Finally, the weakness of the heart, demonstrated by Traube,! 
is a link in the chain of pathological disturbances that must be 
removed; so much the more, since the extent of the surface of 
contact between the blood and the air in the lungs, and con- 
sequently of the rapidity with which oxygen is ubsorbed by 
the blood, depends on the rapidity with which the blood eir 
enlates. 

With respect to the methods of artificial respiration to be 
employed, I would always begin with the simple ones—the reflex 
production of respiratory movements by stimulation of the skin, 
For this purpose it is easiest, and also most suitable, to apply 
cold affusions in a warm bath—a proceeding which, even by 
iteelf alone, has yielded good results in the treatment of per- 
sons poisoned by charcoal fumes, Looked at from a practical 
point of view, this measure has the great advantage that the 
application of it may be left to the public, and therefore the: 
physician is not required to remain for a long time constantly 
beside his patient. 

I need scarcely remark that in recommending cold affusions 
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as a method of promoting artificial respimition T have said 
nothing against any direct method. 

‘The application of cardinc stimulants, and the form of these 
een. ee hts ee oe 

Unfortunately it is often so late before the physician has: 
opportunity of treating cases of poisoning wth orton atte; 
that there remains small prospect of success. But 1 believe 
that a treatment carried out in the different directions which 
have been discussed gives better prospect of success than a ene= 
sided treatment consisting of transfusion, or of artificial respira- 
tion, or of stimulants. 

A previous blood-letting appears always to be imperative, 
It is allowable because other red blood-corpuscles take the place 
‘of those that are lost by the depletion, ‘Whether, by seepage 
formation of carbonic acid from carbonic cxide, a possibly 
hurtful inerease of the former gas may not take place is cer 
tainly still an open question ; but it is one of so much import- 
ance that even on this ground veneseetion is justified. 

‘There is only very seldom an opportunity in practice of 
seeing a case of pure carbonic acid poisoning ; a contemporary 
deficieney of oxygen must always be present, It will hardly 
be disputed that a condition which has originated in disense of 
the respiratory organs or of the heart, such as croup, catarrbal 
prenmonia, in mre cases also diffuse croupous pneumonia, catarrh 
with much emphysema, cardiac insufficiency, &e., must not be 
treated with transfusion, The causes continue; the injeeted 
blood is again in a very short space of time charged with car= 
Donic acid, and thus no advantage fs to be gained from it. 

Tn cases of suffocation from hanging, perhaps also of drowning, 
some advantage might rather be expected. The 
point would be to raise the greatly lowered excitability of the 
nerve-centres to such an extent that they may aguin be rendered 
capable of exciting spontaneous respiratory movements, 

The theore' justification of this indication is evident, 
In experiments on animals transfusion has been serviceable; 

Eulenburg and Landois have been able fully to confirm the 
former investigators. How the ease stands with 

be tried. There are only a few cases 

fusion was attempted in still-born children. 
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In these an injection of about 15 to 30 grms. (4-1 oz.) of 
defibrinated blood was made into the umbilical vein, after 
permitting as much to escape from the umbilical artery. Ont 
of six cases tabulated by Landois only one was successful. 
‘There are no experiments on adults recorded, Landois recorn~ 
mends centripetal arterial transfusion in these cuses. 

In other forms of poisoning, proceeding from an ao- 
cumulation of substances normally produced in the body— 
cholamia, uraemia—transfusion is also recommended by some 
physieiane (Eulenburg and Landois). It is always necessary 
that it should be preceded by a venesection, as part of the 
injuriously acting material can in this way be eliminated from 
the circulation, A priori there is not much to be said against 
this indication in itself, at least as regards cholemia; for of 
course the biliary acids diesolve the red bleod-corpuscles, and 
ft is conceivable that the destruction might take place of so 
many as would be sufficient to make a renewul of them from 
without desirable. But in the case of the patient that would 
only happen under conditions which depend on permanent and 
fot on temporary disturbance, In the most favourable case we 
could only reekon on merely transient improvement, extending, 
perbaps, only to a few hours. The question whether for such « 
return a transfusion is to be made ix left for consideration in 
the individual ease. 

In uremia the case is somewhatdifferent. Direct destrac- 
tion of the red blood-corpuscles is indeed excladed in all circara 
stances. It scems necessary to decide—sometimes in the one 
way, cometimes in the other—the question whether the im- 
pairment of the activity of the kidneys is attended with positive 
injury (formation of carbonate of ammonia), or only with 
hegative injury (accumulation of substances not in themselves 
injurious, but which disturb diffusion, in the sense in whieh 
Voit understands it, ¢.g- cspecially urea). Definite indi- 
cations are wanting; because, at one time, transfusion must be 
judged secording to the principles laid down in cases of poison- 
ing, at another time it must be judged more generally. The 
question must be asked, whether by temporary increase of the 
heurt’s action an increase in the secretion of urine can be 
effected, or an impending cedema of the brain averted, &e. 
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Ay uremia fs distinguished by a certain complexity of 
symptoms, rather than by a manifestation of any pat 
organic change, the indication for transfusion cannot be de= 
fined with certainty. For the most part, the question turns on 
continuously active, inaccessible pathological changes, The 
limit demanded by theee ix usually quite evident. But it can« 
not be denied that, under certain circumstances, transfusion 
may be of some benefit. Experience of its use, it is trae, is 
scanty. Tn that form of puerperal eclampsia which depends on 
uremia there are successes recorded (Lange, Belina'). Even 
in ureria, in cases of severe kidney disease, transfusion seems 
to bave been, at least, of temporary advantage.’ It is possible 
that the acute form of nephritis following scarlatina, diph- 
theria, &c., when it is accompanied with urwmis, might present 
better prospects, as all that we have there is only the temporary 
closure of the renal passages, which may possibly be removed 
by strong arterial pressure, 

The forme of poisoning which we attribute to the presenee 
of some germ or ferment which has entered the body from with- 
out, but which is capable of multiplying within it (pyamiaand 
septicemia may be mentioned in the first rank), have also heen 
shown to be benefited by transfusion combined with previous 
depletion, The opinion of the physiologist Panum differs, it 
is true, very much from that of the surgeon Hueter. 

Panum ? says— 

“It has not been remembered that the active poison in these 
diseases, however people may conceive of it, continues most 
certainly to be produced and reproduced in the affected or- 
ganism ; and that this occurs, in all probability, not only in 
the blood, but also outside it in the tissues ; and itis evident that 
no one has formed a clear idea as to the mpidity with which the 
cirenlation proceeds, and how small, probably, is tho quantity of 
poisonous material existing in the blood, and carried along with 
it, at each single moment ; and how quickly these small quan= 
tities are replaced by other stnall but constantly following quan= 

' Die Tramfusion dor Blutee wan, p- 21 ot 904, 
wegen acute Urimie,'’ Deutsch. Archir far kia, 
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tities; and how great their total amount is when they are all 
reckoned up. The quantity of the poison which in such cases can 
be eliminated by depletion will, therefore, be exceedingly small 
in comparison with the amount produced in the course of a 
day; and, after the whole of the blood has paseed a few times 
through the heart (in the course of a few minutes), the quantity 
of the poisonous substance present in the blood will probably be 
just as great as it was before transfusion. I consider it, there- 
fore, an unfortunate misconception of the effect of transfusion 
combined with depletion, which I once introduced as a subject, 
of discussion, if anyone supposes that it is rationally indicated 
in such diseases.’ 

Hueter,' who indirectly acknowledges the justice of these 
statements of Panum when looked at theoretically, refers, on 
the other hand, to his own experience. He adheres firmly to 
the belief that o transfusion of 500 grms. (17 os.) of * fever- 
free’ blood decidedly benefits « pyemic patient for about five 
days—generally, because the fever abates ; locally, because the 
previously unhealthy surface of the wound, ‘after a few hours, 
shows the formation of healthy pus, and, aa a result, begins to 
granulate,’ ‘As in many cases of injury the conditions for the 
further development of the fever can be moderated or arrested 
in this period, it appears to me to admit of no doubt that the 
transfusion of fever-free blood in the first stage of serious cases 
may have the effect of saving life, evon if it should require 
to be repeated once or twice; and certuinly, though only in a 
limited number of cases, may lead to a definite cure. * The 
statistics, comprising but few cases—in Landois' experience 29 
(24 unfavourable, | doubtful, and 4 favourable) —would seem to 
speak more in favour of Panum’s opinion, As arule, the patients 
under consideration are such as have little prospect of living, 
and therefore farther empirical trials appear permissible, 

Landois and Eulenburg have proposed transfusion also 
in eases of poisoning by ordinary poisons, not generated within 
the body. Ax the leading fundamental idea, they say, ‘the 
fori substances,’ which exert their injurious influence on 

' See Kritisbantibritiaske Wanderwngen, p 161 ct seq. 
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was contained in the blood at the same time, which almost 
never happens, still further, on the supposition that the quin= 
tity under consideration is only one gramme, which, as regards 
vegetable poisons, is likewise hardly conceivable, such quanti- 
ties of blood would be necessary for transfusion as are scarcely 
to be procured. Moreover the necessary quantity of blood can 
never be precisely defined, for the excretion of the substances 
taken up into the cireulation begins immediately ; and besides 
this they permeate the tissues, mingle with the fluid contained 
in them, and thus undergo further dilution. We cannot, there- 
fore, at any given time even approximately tell how much poison 
is present in the blood, and in what degree of concentration it 
is. The greater the dilution of the poison, so much the larger 
tmust be the quantity of blood which should be employed for the 
purpose of * washing out.’ 

The whole idea appears to me on other grounds only doubt- 
fully justified—at all events, it does not hold good in every 
ease. With regard to by fur the greatest wumber of poirons, 
especially the alkaloids, it is warrantable in the present state of 
our knowledge to believe that they have their particular locality 
of action in the central organs, the nerves, and museles, and 
often only in a narrowly restricted area, but, at all events, not 
in the blood, which is a mere means of conveynnce for them. 
Now it is certainly correct, and Lodimar Hermann in his time 
did not give too great prominence to the fact, that the essential 
point to be locked at is the strength of the solution of the 
poison at its seat of action. But this is not materially changed 
by the transfusion of a small quantity of blood, since wo have to 
conceive of the poison as distributed, after a few minutes, over 
the juices of the body generally. Whether specific affinities, 
similar to those met with in chemistry, exist between many 
poisone and the tissues on which they act—perhaps — 
ehemical compounds, such ws that between carbonic oxide and 
lwemoglobin—is a question the justice of which cannot be set 
aside. Depletory transfusion would then appear to be of sub- 
ordinate importance. 

‘The experiments of Eulenburg and Landois are not very 
extensive, and, as it appears to me, not very convincing. 
have chosen in the cuse of morphine the method 





382 TRANSFUSION. 


experiments, in which two animals, of similar weight and ap- 
pearance, receive the same poisonous dose; he igen 
to itself, and the other undorgoes the treatment, the vulue of 
which we are desirous of testing. In order to exclude mere 
accident, which plays a prineipal part here, where individuality 
must be regarded as au important factor, the number of experi- 
ments must be large. Eulenburg and Londois relate one 
double experiment on the dog with morphine, which is not re- 
ported with sufficient exactness to permit of further judgment ; 
the weights are wanting. 

With respect to strychnine there is only one simple experi= 
ment communicated at length—again without statements of 
weight. The result was fatal, notwithstanding that considerable 
quantities of fresh blood were injected (29 syringefuls of 16 &. & 
or } oz each"), and only 4, grain of strychnine wns injected 
subcutaneously, 

Also in a second experiment (4 grain of strychnine adminis+ 
tered subcutaneously) a depletory transfusion succeeded in 
keeping a moderately sized dog alive for only 26 minutes, 

These bare facts alone are published, 

I am not inclined to believe that they can be considered ns 
affording experimental proof in favour of depletory transfusion: 
48a remedy for poisoning with alkaloids, especially morphine 
and strychnine, 

Quite as scanty are the experiments on animals by Eulen= 
burg and Landois in poisoning with ether and chloroform. 
‘They, as well as later investigators,? have not succeeded in re- 
storing animals to life which for a considerable time—above & 
quarter of an hour—have been inhaling chloroform with an 
insufficient supply of atmospheric air. 

‘There appears to me to be another point of view worthy of 
notice: in the first: place, as regards poisoning by chloroform 
and ether, and, in the second place, as regards poisoning by 
alkaloids, 

Af death from suffocation ensues after inhalation of chloro= 


* At tho place whore this experiment is recorded, only the number of 
tin an cartier page (p, 10) the contents of the syringe 
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form, the real cause must be an accumulation of carbonic 
and a deficiency of oxygen in the blood, produced 
pressing action of the chloroform on the excital 
respiratory centre. The excitability may be 

supply of oxygenated blood, and the respiration will 
capable of removing the chloroform with the carbonic 


of the poison, and permits of the simultaneous removal of it, as 
well as of its resultant action, The sume thing may be said of 
ether, and generally of allanmsthetics inhaled ina gaseous form, 

‘A poison in solution mingled with the blood is eliminated 
by the secreting organs—the kidneys, the sweat glands, &e.— 
which in their activity are essentially influenced by the height 
of the arterial blood pressure. If the pressure within the 
arteries sinks, then the climination of the poisonis less. Many 
poisons—for instance, morphine ( Bing)—cause a lowering of the 
arterial pressure, and consequently a longer continued bathing: 
of a given part of the organism with a concentrated solution 
of the poison. If by depletory transfusion we succeed in raising 
the arterial pressure, then the elimination will proceed more 
rapidly, and the remaining quantity of the poison will thus be- 
come attenuated as well as by mixture with the blood injected. 
Lander these cireumstanees the eame state of matters will exist in 
the last instance as in the forms of- poisoning just discussed. 

If we draw the right inference, then depletory transfusion is 
# good and well-founded proceeding in cases of poisoning which 
are accompanied with injury to the red blood-corpuscles, as in 
poisoning hy carbonic oxide and, among others, by chlorate of 
potash. In eases of poisoning where the blood is not affected, 
transfusion appears for the present neither empirically nor 
theoretically to be partionlarly recommended. It would be 
going too far were we to deny that it is of any importance ; 
but extensive experience as to an uncertain remedy must be 
obtained before its value can be estimated. Experiments on 
man are wanting. 

Jn order to be able fully to estimate the value of tranafu~ 
sion, abundant statictics, containing thousands of cases, are 





By an accumulation of numbers alone is the objection to be 
set aside that dissimilar cases are compared. | 
of cases made hitherto are not sufficient. ‘Inthe best among 
them—that of Landois in his principal work, extending tothe end 
of the year 1874—there are recorded 347 cuses of transfusion of 
human blood into human beings, and 129 cases of animal blood 
into human beings. These are only a very few of the trans 
fusions that have been made, and the unfavourable terminations 
among them are far from being always concealed, as is often 
believed, Esmarel, for instance, before the introduction of the 
so-called ‘bloodless surgery,’ was in the habit of di 
and injecting into anmmic patients the blood which they bad 
previously lost In the course of a serious operation, Other 
surgeons did the sime—Volkmann and Nussbaum, for instance 
—and even now many cases, in which Exmarch’s method is in= 
applicable, are treated in the same way. The number of all 
these cases cannot be small, 

How mach outward conditions control the success of tmne- 
fnsion—how often it is ineffectual by being *too late’ or *too 
small,’ &e.—we are taught by the fact that ont of 108 cases, 
where it was performed in flooding following parturition, a re 
corded by Landois,' only 63 proved to be successful: here fall 
warrautable justification for transfusion carmot be doubted. 

If it is justifiable to denire sufficient statistics, it ie quite 
as justifiable, on the other hand, to characterise the material 
hitherto existing as inanfficient. 

‘The question remains, Do general eontraindications exist 
which forbid the upplication of transfusion even in a ease in 
itself entirely snitable ? 

Were the conclusions of Kohler correct, then the * ferment 
poisoning’ which follows the introduction of defibrinated 
blood might be characterised as so prepondcrating an objection 
that, at most, transfasion from the artery of one into the vein 
of another individual ought only to be performed. But, to 
enforce these conclusions, Kébler’s whole theory mast be better 

lt ually is. Single observations, such as 


by Kohler himself from Bergmann's 
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clinic, and those lately mentioned by Casse,' go no further 
than to increase the number of unfavourable cases, which, oc= 
eurring as they do in every other operation, also occur in trans= 
fusion, The overpowering majority of experiments on animals 
and of the observations on human beings stand in direct 
‘opposition to these. 

Panum most emphatically points out that ‘a great weakening 
of the nervous system, and specially of the nerves of the heart, 
giving cause to fear the occurrence of cardiac paralysis during 
the operation,’ is to be regarded as a contraindication, 

A number of deaths during transfusion—and the number 
known, at least, is not large—may have occurred from this 
cause. I consider it as an established fact that the uniform and 
slow transfusion of blood, as it can be accomplished by the aid 
of the burette, is capable of very much diminishing this danger. 
Besides, before beginning the operation, the physician will 
do his best, in view of the threatened paralysis of the heart, or, 
more correctly, the well-marked weakness of the heart, to in= 
crease the activity of the heart ; and means are at hand for this 
end. I cannot acknowledge this as an unconditional contrain- 
dication, otherwise transfusion would be restricted in the very 
domain in which its greatest usefulness lies—that of acute 
anmmia, Here no general rules can be given; it depends on 
the character and temperament of the physician on whem it 
devolves to answer the question, whether a last trial ix to be 
made or whether the matter is to be left to itself: the energetic 
‘will act, the cautious will refrain, ‘The same remark is applic- 
able whenever, beyond the bounds of rational indications in 
the stricter sense of the word, therapeutic experiments come 
to be considered. ‘If blood suited to transfusion were easily 
and abundantly to be had, then one might be induced ta per= 
form this operation frequently as a symptomatic remedy = this 
is an admission made by Panum, who elsewhere comes forward 
as the champion of the limitation of transfusion to the nar- 
rowest indications. Only, one must not transfuse at random, 
as has been done. What could a man have imagined when he 
attempted to cure ‘epilepsy, with weakness of mind,’ by an 
ounce of defibrinated blood (Polli, 1851)? 


4 See Centrathtatt far Chirurgie, year 1880, No. & p. 117. 
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Certainly one contraindication may be put down as entirely 
unconditional : if, in a given case, no reason, which is scien 
tifically eupportable, can be adduced for the performance of 
transfusion as a therapeutic measure, it ought not to be done. 
This self-evident fundamental rule, applicable to every other 
operation, must have been forgotten by many when practising 
transfusion, 
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EPIDERMIC ADMINISTRATION OF MEDICINES. 


(EPIDERMIC METHODS IN THEIR MORE RESTRICTED SENSE.) 


By this we understand those methods of medicinal administra- 
tion in which the remedy is brought into contact with the 

wninjured epidermis or outer Layer of the skin, for the ger- 
pose of effecting the absorption of the remedy, and thereby 
permitting the medicine applied to produce ite general action 
om the system. 

The application of remedies to the epidermis, whether with 
the object of procuring a purely local effect, or for the purpose 
of producing by absorption an action on the whole system, can 
be made in various ways, by means of very many various 
pharmacentieal forms, differing in consistency, method of pre- 
paration, &e. As is well known there are a large number 
of pharmaceutical preparations which are especially adapted 
for external or epidermic application. Among the dry or 
solid preparations, may be mentioned caustic pencils, caustic 
pastes, dusting powders, wash powders, soaps, and dry poultices ; 
among semifluid, soft or viscid preparations—moist poultices, 
liniments, salves, cerates, and plasters; among fluid prepara- 
tions—baths, lotions, wet compresses, and fomentations ; among 
gaseous preparations—vapour baths, steam baths, and famign- 
tions. Details of the making of these various 
preparations, and of their prescription and application, will be 
found in the handbooks of pharmacy, prescribing, and dis- 
pensing, and partly aleo in works on hydrotherapeutics and 
balneotherapeutics. Here we have to deal with all these thera= 
peutic methods only in so far ax they can be made vervicatbla 
for the absorption of medicines, or at least in so far as the 
possibility of absorption has been contemplated, 

In order to exclude misunderstanding, let it be expressly 





essentially identic 

is by no means the case in the external pat ares 
dics ; on the contrary, even when absorption is entirely excluded, 
und the medicine exerts a purely primary local action, never- 
theloss it is possible to remove secondarily very varying and 
intense general symptoms, by means, for instance, of a reflexeffeet 
on the heart, vascular tonicity, respiration, temperature, tissue 
metamorphosis, &e. ‘This is 40 much the ease with baths that, 
according to the views prevailing in the present day, we regard 
the action of all, even of medicated baths, as being due to the 
mechanical, chemical, andthermal stimulation of the akin in 
its manifold gradations, and to the secondary effects which are 
teSexly produced. The local as distinguished from the general 
action of m medicine applied epidermically can, therefore, only 
refer to the effects produced locally, and to the general effects 
due to the absorbed drag, as such; or to the local, inclusive of 
the reflex, effects, and to those caused by absorption. 


and tradition, of baths, cele, eo, without eect 





EPIDERMIC METHODS IN RESTRICTED SENSE. 276 


themselves at all about the manner of their action, as they 
had unquestioning faith in the general action produced by 
the absorption of medicines employed in such a way, Yet, in 
the last respect, doubts more and moré well-founded must 
gradually rise when more particular observation is directed to 
the structure of the outer skin; and we may regurd as evidence 
of these doubts, the various proposals made since the begin- 
ning of the present century to promote and assist by certain 
procedures the action of externally applied medicaments in the 
treatment of internal diseases. To these belongs the proposal 
made by Brera in his‘ Anatripsology * (1800) ‘to act on the 
body by inunetion with animal juices and various substances 
which are usually administered internally,’ a proposal which a 
few years later was accepted by Chrestien in the form of the 
‘iatroliptic method,’ or in that of ‘cispnoic medicine.” The 
method of treating internal diseases was, to employ as an in- 
nuetion externally the suitable remedies, mixed with animal 
secretions, saliva, gastric juice, pancreatic juice, and bile, 
under the belief that toa certain extent they could in this way 
be conveyed in a digested form to the organism. Others justly 
maintained that inunction of portions of the skin, where it is 
especially thin and vascular, or still better mucons membranes, 
must facilitate and promote absorption. This idea gave rize to 
Wardrop’s proposal of inunction of the tongue and gums, 
Cirillo’s recommendation of the soles of the feet, Forget's 
suggestion of inunction of the axilla, which is covered with 
thin skin (masehaliatry, from waryddn, the axilla). From the 
fame source proceed aleo the experiments made by Klencke 
and Hassenstein on the application of electricity to fneilitate 
the penetration of drugs into the body through the skin (gal- 
vanic applications, chemico-electro-thempentics), of the later 
and somewhat more successful revival of which we shall after- 
wards speak, 

Latterly the attention of balncologists bas been largely 
turned to the question of cuticular absorption, which is of very 
great interest as regards the theory and use of the various 
forms of baths, particularly minoral and other medicinal. baths, 
Here also, in earlier times, thers existed no doubt as to the 
permeability of the skin to the substances dissolved in the 
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bath ; on the contrary, it was on this 


depend. Tt is well known that the 

day, or at least by far the greatest part 

Jess entirely renounced this way of thinking, and, on thé con- 
trary, dohomage to an idea of the netion of baths which entirely 
excludes all consideration of absorption as an integral factor. 
J. Braune is perhaps He tee who oy ene eee 
of balneotherapentics, gave expression most 

this view. But the incredulity of the present day whe 
possibly have no better foundation than the superstition or cre- 
dulity of former times, and in fact he is condemned as going 
too far even by many eminent balneologiste. Let us therefore 
enter the arena ourselves, and at least take « rapid survey of 
the empiric and experimental demonstration of the existence or 
absence of cutaneous absorption from baths. 

Tn doing this we have specially to distinguish between the 
absorption of gases contained in the water, of the water itself, 
and of the solid substances (salte, &e.) dissolved in the bath. 

1. The possibility of the absorption of gases and vapours 
through the uninjured cuticle has, properly speaking, never at 
any time been seriously called in question j but it hus, on the 

a € ly acknowledged by the admission of a 
cutaneous respiration, both in warm-blooded animals and in 


c haled with the sweat, ai that thus a regular 
aaaaeiaaoes of guses, a iratory activity of the skin—in- 
is true, in comparison with the interchange of 

a takes place. In accordance with this, stand 

the numerous pathological and experimental observations which 
Telate to the appearance of poisonous symptoms after the ab- 
jc gases (carbonic acid, siphesttod hydrogen) 
the uninjured skin, as also the chemical proof 

the body of certain of these gases (sulphu- 
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prove the permeability to vapours and gases of a portion of the 
epidermis which has been remored from the body (experiments of 
Abernethy, Collard de Martigny, Lebkiichnor, Chaussier, Krause, 
Gerlach, Herpin, and others). It may indeed be objected to 
thé last of these experiments that the permeability of the 
dead excised epidermis appears to be greater than that of the 
living, so far as many substances are concerned ; on the other 
hand, in the absorption of many guses and vapours, there must 
be taken into consideration their chemical action and their 
stimulating effect on the glands of the skin (vide under), 
To any caze there are positive indications enough to authorise 
us in regarding us not impossible a purtial absorption at least of 
the different gases existing in mineral baths (carbonic acid, 
sulphuretted hydrogen). With regard to carbonic avid, accord= 
ing to the experience got from dogs’ grottoes, carbonic acid 
baths, &c., its absorption bythe uninjured skin is probable enough 
to justify founding on this experience, at any rate to a certain 
extent, the therapeutic use of gaseous baths and of warm bathe 
rich in carbonic acid. Herpin mentions that he has observed a 
darker colouring of the venous blood after acarboniv acid bath of 
several hours’ duration, A considerable measure of absorption 
appears to take place only under strong pressure of the gas; on 
the other hand, in the use of baths rich in gna the strong 
contraction of the cutaneous veasela which takes place prevents, 
We may suppose, a great absorption of carbonic aeid, so that in 
the last instance the action of inineral baths containing car- 
bonie acid is probably dependent mach less on absorption than 
‘on local stimulation of the sensory nerves of the skin and their 
reflex effects on nutrition, tissue metamorphosis, &e. That 
sulphuretted hydrogen, either by iteelf or dissolved in water, is 
absorbed by the skin, and may act poisonously and even lethally, 
hus been proved beyond a doubt by the experiments on animals 
of Lebkiichner, Chaussier, Falk, and others, Whether, how- 
ever, the effects of sulphurous baths, as is maintained by many, 
4ro partly produced by the absorption of the gases dissolved in 
the bath, remains at least extremely questionable, when we 
consider the very small quantity of sulphuretted hy 

‘usually contained in sulphurous waters and the absence of the 
characteristic symptoms of its toxic action after the use of these 





und to the quantity of iodide of potassium contained in it. 

2. Whilst the absorption of gaseous substances by the skin 
may be considered as a firmly established fact, though not 
exactly of great importance for therapeutic practice, the ab- 
sorption of water, on the other hand, has until recently been 
the subject of keen controversy, and has been decided in an 
overpowering negative. An attempt to prove the absorption of 
water by the skin eaeiy et See the weight ofthe body 
before and after the bath; in many cases an increase of 
was reported, of little consequence as a general rule, but at 


times amounting to several pounds, frequently too accom= 
seaiet aes creased diuresis (Young, Collard de Martigny, 
Kath! den, Berthold, Kranse, Eich 
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evidently from its influencing the perspiration of the skin, 
which only attains a considerable activity at about 32°C. Baths 
below this temperature may therefore produce an increase of 
weight; baths of a higher temperature (35° to 45° C.) may 
cause, on the contrary, a decrease in weight, even amounting to 
600 grms. (20 oz.) in ten minutes. Quite as contradictory 
were the results obtained by comparing the weight of the water 
in the bath before and after the bath (partial or complete) had 
been used. In doing this sources of ¢rror, arising from evapo- 
ration and variation of temperature, add of course to the 
difficulties already presented in obtaining precise weighing, 
‘The latest experiments, made with all necessary precautions, 
have returned results more and more unfavourable to the theory 
of cutaneous absorption, We must not omit to take into con- 
sideration the recently published results obtained by R. Flei- 
scher. His investigations were made on the arm, by means of 
Mosso’s plethysmograph, or of a bell glass, which was filled 
with water under a tolerably high pressure from an elevated 
reservoir; the air-tight glass was placed on a particular part of 
the skin. The plethysmogmph us well as the bell glass was 
connected with a thin, graduated, vertical tube, which indicated 
with great precision any decrease of the water. If variations’ 
due to evaporation and temperature were avoided, then mo 
demonstrable change in the volume of the water ever 
even though the experiment lasted for several hours, (In a 
similar experiment alcobol seemed to be quite as incapable of 
being absorbed by the skin as water; the volume of the alcohol 
was in the air-tight glass altered by evaporation, exactly as in o 
#teond and control glass, which was not in contact with the 
skin. ‘The caso is, of course, different with fluids, which, like 
ehloroform, irritate and excoriate the skin.) 

$. The most numerous, and in their results the most im- 
portant, investigations refer to the absorption of solid #ul- 
stances dissolved in the bath. These were made to act in the 
form of prolonged partial or full baths, and the attempt was 
made to demonstrate them or their derivatives either in the 
skin itself or in the excretions of the organism, especially in the 
‘urine, or even to bring forward proof of their absorption by the 
occurrence of symptoms of their action. Clemens, among 





ments, it is true, the objection may be 1 
any other sources of error, the whole effect: 
simple mechanical retention of the salt by | 
swollen und macerated epidermis; at all events the occurrence 
of absorption by the skin is not actually proved by these ex- 
periments. In this respect the experiments which relate to the 
demonstration, of the constiineate of the bail in the urine, &e., 
lead us further, though here also doubts and erroneous inter~ 
pretations frequently creep in. ‘Thus, for instanes, after the 
prolonged nse of alkaline baths, a neutral or even am alkaline 
reaction of the previously acid urine has been found, and from 
this the absorption of alkali has been inferred {\ 
Ditterich, Chevalier, D'Arcet, Petit, and others), whilst, om the 
other band, control experiments undertaken by later investi- 
gators have shown that prolonged baths of any kind, even such 
as contain mineral acids, regularly lower the acidity of the urine 
(Duriau, Zilzer), Very contradictory also are the reanite ag 
regards various substances which are either easily to be found 
very distinctly characterised by their 
action (iodide of potassium, ferrocyanide of potassium, silts of 
: and mercury, rhubarb, turmeric; salicylic acid, 
id ; belladonna, digitalis, ke.) Numerous inves 
tigators attained by the use of these methods to positive results 
(Bradner, Stuart, trumb, Lebkiichner, Wedekind, Seiler, 
Ficinus, Bonfils, Ditterich, Ahlefeld, Willemin, Delore, Henry, 
Rosenthal, Balze, Waller, Hoffmann, Bri ) Many others, 
on the bch obtained entirely results (forinstanee, 
in, Homolle, Hébert, 


however, cannot well be doubted that in this case the nogative 
results are in general more convincing than the great majority 
i mureces of error, which in 

are attached especially to the older experiments, 

it must be particularly taken into consideration that in com- 
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Ler hatorben since! baie aria of substances 
can be absorbed, on the one hand, through injured portions of 
the skin deprived of their epidermis, and, on the other hand, 
through the exposed mucous membranes (preputial, vaginal, 
and rectal), and thus produce their action, and even appear in 
the urine. The latter, as Demarquay has shown, is true in 
reference to iodide of potassium. On the other hand, in ex- 
periments made with this drug, althongh it was applied with 
the observance of all necessary precautions for several hours 
in the form of concentrated local baths (arm baths) or fomen- 
tations, not even a trace of iodine could be detected in the urine. 
The same thing holds good of ferrocyanide of potassium and 
other substances, whose presence is easily detected in the urine. 
Parissot, who experimented on adults and children with more 
than a hundred medicated baths of 28° to 30° C., could not in 
a single case detect traces of the dissolved substances in the 
saliva or urine, and still less any toxic action of the substances, 
even when very concentrated solutions of belladonna, digitalis, 
&e., were used. Fleischer’s experiments with 1-2 to 1-3 per 
cent. solutions of iodide of potassium, as well as with solutions of 
salicylic acid and sulphindigotate of soda, produeed entirely 
negative results. That strychmine, hydrocyanic acid, and other 
extremely active poisons may even in concentrated solution 
Temain quite harmlessly in contact with the uninjured skin has 
already been long known (Magendie); it was also lately con= 
firmed with regard to strychnine in animals by H. Munk, 
Also Teissier and others, when all necessary precautions were 
taken, never perceived the smallest signs of absorption after 
very concentrated baths of corrosive sublimate and arsenic. 
Such, however, may appear to a small extent if, after the 
removal of the bath, » little water with the ding in solution 
still adheres to the skin, evaporates on it, and the residual 
solid, by its irritating action on the glands of the skin, in- 
creases their excitability, or chemically affects the skin (vide 
below) Such an absorption, however, must be regarded as a 
secondary not caused by the bathe themselves, but by 
the local irritative action of the solids derived from the baths. 
Its occurrence, apart from the differences caused by individual 
‘peculiarities of the skin, will be in general so much the easier, 





‘the more concentrated the solutions a1 hiet 
ath, or the richer it ia iz anbatactient 


the euticle—removed by the action of vesieants, 

in experiments with*numerous substances, especial 

salt, nitrate of potash, chromate of potash, cyanide a» na 
cyanide of potassium, sulphate of copper, acetate of 
perchloride of iron, as also with sugar, gum, and albumen, that 
aqueous solutions of these, even after they had been allowed to 
act for several days, do not penetrate the isolated epidermis ; 
‘but, on the contrary, it showed itself permeable to. 

solutions of acids, alkalies, and nitrate of silver (substances, 
therefore, which have a corrosive action). Ziilzer also obtained 
entirely negative results from his experiments with excised 
epidermis, which had been isolated by a vesicant. Moreover 
several observers, and very lately Fleischer, found that the 
doad skin is more penctrable by different flaids than the living 
one, From all this it may be maintained, with tolerable 
certainty, that the epidermis, in a normal uninjured state, ix 
generally impermeable to fluids, or substances dissolved in 
fluids, and an absorption by it therefore docs not take place. 
Nor does absorption through the glands opening on the surface 
of the skin appear to take place to any considerable extent 
from baths that are not too prolonged, perhaps because the 
sebaceous secretion obstructing the mouths of the glands pre- 
vents it under ordinary circumstances, Individual and local 
differences, it is trae, may in given cases produce deviations 
from the general rule and lend to absorption—e.g. in young 
persons or females, through thin, tender portions of the skin, 
rich in sweat glands; in great turgescence and great hyper- 
wmia of the skin, &c. Further, when the bath has continued 
for an unusually long time considerable absorption may take 
place, probably from the ultimate removal by solution of the 
glandular secretion, as, for instance, appears to be proved by 
Colin's experiment, who, after five hours’ application of a 
solution of cyanide of potassinm to the dorso-lumbar region of a 
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horse, succeeded in poisoning the animal, There is an essen= 
tial difference between entaneous absorption from baths and 
that which takes place when certain forms of epidermic 
application are employed, in which the factors favourable to 
absorption are taken advantage of to a much greater extent. 
‘These factors consist above all in an increased activity of the 
cutaneous glands, in the removal or solution of the secretion 
obstructing the mouths of the glands, in the greater turgeseence 
and vascularity of the skin, and finally in the chemically and 
mechanically altered condition of the epidermis, by means 
of which an increase of its permenbility is produced in the 
parts not intersected by glands and hair follicles, Partieu- 
larly effective, therefore, will be the aetion of such drugs and 
such forms of application as throw the glands into increased 
activity by prolonged local stimulation (thermal, mechanical, 
or chemical), by a higher degree of warmth, by friction, pressure, 
&o.—or such as dissolve and remove the obstructing sebaceous 
seeretion—or produce an increase of the blood and lymph in 
the skin, whether by a direct or reflex action on the blood and 
lymph vessels—or, finally, considerably change the stracture 
of the cuticle in a mechanico-chemical way. The more these 
yarious factors are made to co-operate with the respective drags 
and their pharmaceutical forms, so much the more certainly 
will we have, as the total result of the procedure made use of in 
& given case, a permeation of the cuticle (whether through 
the glands and huir follicles alone or also through the gland- 
free interstices), and a penetration into the deeper layers 
of the skin, and, finally, an absorption of the medicines 
applied. 

Absorption is, therefore, essentially promoted, when the 
substances to be absorbed are mixed with fluids that stimulate 
the skin, or also at the same time dissolve more or less com- 
pletely the sebaceous secretion—c.g. aleohol, ether, chloroform, 
ethereal oils, &c.; that is, when the substances applied are 
dissolved in such fluids, But even solutions of 
soften and dissolve the horny layers of the epidermis by means 
of free alkali or basic salts, and which at the same time, by com= 
bining with the fatty acids, chernically alter the cutaneous socro- 
tion—as also fate, fatty oils, and glycerine, perhaps in virtue of 
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- qualities or their teanty) 
the 


-Accord= 
ingly stneed not cause surprise if substances, which, as a rule, 
cannot be absorbed from the bath, are more easily absorbed. 
when they are applied epidermically in the form of soaps, 
spirituous Hiniments, ointments, cerates, stimulating (resinous) 
plasters, &e. ; but especially so when there is added the effect 
of mechanical stimulation, pressure, and friction, 
means of inunotion, and when there is a very long continuance 
of the application. That under such ciroumetances 
may take place to a considerable and even unexpected extent, 
hus longage been empirieully established by numerous observn- 
tions on the therapeutic and toxic effects of drugs so applied. 
Tannetions of mercurial preparations, in the form of ointments 
(erourial ointments), have, by their therapeutic activity and 
by the appearance of symptoms of mereurialiam, particularly 
furnished apparently irrefragable proof of this absorption ; 
though even here, with the usuxl methods of application, 
absorption by the mouth and nose from an atmosphere 
containing mercurial vapours can by no means be considered 
as excluded. Strictly speaking, therefore, even observations 
such as thoxe of Vidal, Anderseck, and Hamburger on poison- 
ing with mercury after inunction of it in the form of oint- 
ment, for the purpose of cutaneons absorption, are not 
entirely convincing. In this respect obses ms relating to. 
the manifestation of poisonous alkaloids] action after epi- 
dermic application of preparations of pium or belladonna, 


greater importance. Thus Hérard saw 
from an opium Blaster on the temporal 


ing take place in the same way, 

seen symptoms of the action of atropi 

the mouth and throat, &c.) afterinunction of 

donna on the temples, especially in females 

sensitive to the action of medicines. M: 

such as strongly stimulate the skin, appear, on the other 
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hand, not to be absorbed by inunetion, or at least to produce 
no marked general symptoms; as, for Instance, croton oil, ac- 
cording to Andral and Marchand, ‘The experimental inveatiga- 
tions of Waller, Delore, Purissot, Ziilzer, Scoutetten, Neumann, 
Brémond, Fleischer, and others entirely agree with the results 
of empirics, Purissot, for instance, found that after an in- 
unction on the temples of 0-005 gramme of atropine in 20 ecm, 
of chloroform, dilatation of the pupils ensued in 5 minutes; 
bat that after an inunction of a similarly strong alcoholic 
solution it took place in 80 minutes. Waller had, even at an 
earlier date, got the came results, It is well known that, after 
painting a part of the body with tincture of iodine, the iodine 
can frequently be detected in the urine; and the sume holds 
good after inunction with ointment. of iodine or oil of iodine. 
Absorption in these cases, as may be seen especially in the 
instance of the more solid particles suspended in liniments 
or ointments, as those of mercury, &c., takes place in such a 
way as that these particles enter into the opon mouths of the 
entaneous glands and hair follicles, and are thence gradually 
conveyed into the deep layers of the skin, from whieh their 
absorption most probably takes place, mainly with the help of 
the lymph vessels of the ‘Thus Ziilzer, after inunction of 
mercurial ointment or ointment of iodide of lead—never, 
however, after simply layii ‘it on—found the glandular duets, 
root sheaths of the hairs, filled with 
les of mercury and iodide of lead. Neumann, too, sw 
globules of mercury penetrate into the hair follicle, even down 
to the bulb, and into the mouths of the sebaceous glands 
and the upper part of the sweat glands, Fleischer, after in- 
unction of blue ointment or of oleate of mercury, could follow, 
both in men and animals, the globules of mercury by means of 
the microscope into the uppermost layers of the epidermis; 
that, however, an absorption actually took place was proved by 
this, that after an inunction of about 1°5 gramme of oleate of 
mercury on the arms and careful protection of the nose and 
mouth from vapours of mercury by bandaging the place of the 
application for 16 hours, mercury was detected in the urine. 
‘Solution of moreurio oxide im olele acid. Vide Marehall, Lancet, 
‘March 25, 1872, p, 709, 
YOu. I ce 
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Certainly with most substances absorption in this way is 4 
minimal and extremely precarious one. According to Fleischer, 
inunctions of ointments of iodide of potassium, veratrine, mor~ 
phine, quinine, were never followed by the paseage of these 
drugs into the urine when every possibility of an absorption in 
any other way than by the akin was distinctly excluded. Only 
after inunctions of salicylic acid and salicylate of soda, in the 
form of ointment, were there found, in isolated cases, trices of 
the drug in the urine, the existence of which, however, Fleischer 
regards as still doubtful on account of the irregularity in the 
results obtained. Here we may again refer to the experiments 
of Brémond, already mentioned, with vapour baths containing 
iodide of potassium. Whilst, in general, alworption took place 
only at a temperature of 38°C., on the other hand, bya previous 
use of vapour baths along with washing with soap und energetic 
friction, the iodide of potassium was absorbed at a temperature 
of 34° to 36°, and could be recognised im the urine, Ite 
elimination by the urine began about 2 hours after the bath, 
and asa rule it was entirely completed 24 hours afterwards. 
(In these experiments the steam held the iodide of potassiam 
in mechanical suspension; the head of the patient was pro- 
tected outside of the bath, so that the possibility of absorption 
through the respirntory passages waa excluded.) 


If we now review the results contained in the foregoing 
pages, we may draw the following conclusions with regard to 
epidermie methods of application of remedie 

1. The wninjured human epidermis is wndoubtedly per= 
meable to gaseous substances, such as carbonic acid, sulphu- 
vetted hydrogen, &e.; on i 
absorption through the cutaneous glands, i ¢ 
permeable to fluids, and to solids, or to substances staan 
in fluids, which do not act mechan 
horny layers of the cuticle, 
tion of dry 


means actually proved. 


2, Bvery absorption of fluid and solid substances that 
takes place through an wninjured, unaltered epidermis 
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appears to be brought about solely by means of the cutaneous 
slonds (the sebaceousand sweat glands, and the hair follicles). 
It resnits in particular from the penetrating of the dissolved or 
solid substances into the mouths of the glands, the duets of the 
sweat glands, and the root sheaths of the hairs, whence they are 
conveyed into the blood by means of the blood and lymph vessels, 

3. In order to promote the penetration of disselved or 
solid substances into the glands and luriy follicles, and their 
forther absorption, the substances must be applied in such 
form that they increase the activity of the cutaneous glands 
by mechanical, chemical, or thermal stimulation, or effect 
simultaneously the solution and removal of the obstructing 
secretion. These are both brought about by mixing the medi- 
eines intended for absorption with stimulating fluids or other 
substances used as excipients (such as alcohol, ether, chloro~ 
form, ethereal oils, resins, soaps, c&e.), also with steam, as well 
as by innnction of the remedy under an increased temperature 
or heavy pressure. 

4. By the woe of stinvulating poultices and baths, especially 
vapour bathe, atill nore, however, by stimulating inunctions 
(liniments, ointments) and plasters, wn absorption of the active 
constituents may take place through the skin to a greater ar less 
extent. Besides the mode of the application of the remedy, 
the idioxyncrasy of the individual, the locality, thickness, turges= 
cence, vascularity of the skin, &c., are of manifest importance, 
It is trae, however, that the intensity of the absorption attained 
in this way is very small; the result is extremely restricted and 
insignificant. in proportion to the quantity of the drug applied. 

The method of the epidermic application of medicines, 
therefore, s0 far as it relates to the bringing about of the 
effects of absorption, may be regarded as being rationally 

Justified in exceptional eases only, 


By way of appendix two other methods of epidermic appli- 

cation of remedies may here find ment they have been 

propesed very lately, and in them, besides the factors alreudy 

spoken of,others which have not hitherto attained any practical 

come into co-operation, These aro the so-called 

‘agquepuncture and the electro-chemical therapeutical methods. 
ect 
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(Under the last-named we include the experiments on the 
electrolytic conduction of iodine and the cataphoric action of 
medicines.) 
AQuaPoNcTURE, 

‘The object of aquapuneture, invented by Matthieu, is to drive 
a fluid—water—in a fine stream through the uninjured skin by 
means of strong pressure. The fluid ia placed in a syringe, of 
the capacity of several grammes, provided with a very fine 
cannula, which is held at a distance of about 1 cm. (4 inch) 
from the portion of skin to be acted on. A simple pressure on 
the piston of the syringe suffices to drive the fluid through the 
skin and into the subcutaneous tissue, so that in the latter 
there is formed a small whitish awelling, which sometimes con- 
tains a drop of blood in its centre, The pain at first is tolerably 
smart, but soon ceases, and the swelling goes away in 15 to 20 
minutes, #0 that only the trace of a small capillary puneture 
remains behind. Acconling to the reports of Mallez, Sée, and 
Guéneau de Mussy, the operation is said to have proved useful, 
particularly in painful affections—myalgia, neuralgia, &e. I 
have seen Matthieu’s instrument in use, and haye also several 
times used it myself with water or a solution of morphine. I 
can, however, see in it nothing but a somewhat worthless 
plaything, quite superfluous at ull events as an addition to the 
hypodermic method. 


Exectno-CaemicaL Metnons. EvrornotyTio Conpuction 
or IopIne and CaTarHoric Mernop, 


Experiments on the electrolytic conduction of medicines 
through animal tissues appear to have been made even in 
the last; century, by Priestley and others (1767), They were, 
however, soon forgotten, but were agait if 
Klencke, in 1853 by Hassenstein, and 
The object was to convey drugs from the of 
body by means of the constant galvanic sti 
characterised this procedure as electro-chemica 
One peculiar application of this method, which mad 
noise at the tim 
Vienna in 1969, of the ‘electrolytic conduction of iodine” ‘The 
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permeability of the animal tissues was to be utilieed for the 
purpose of conveying iodine through them from the negative to 
the positive pole, and by this means to drive « current of iodine, 
for therapeutic purposes, through certain parts of the body; 
whereby, whilst obtaining a strong local effect, the general action 
of the iodine would be entirely avoided. Experiments made 
by myself, and by Brickner, Benedikt, Ultzmann, Fieber, and 
Ossikowski have decidedly proved the erroneousness of these 
efforts and the impossibility of attaining in this way the local 
effect. assumed by Beer, particularly as the resistance of the 
skin ismuch too great, and as it is iropracticable to conduct the 
fodine to great depths through complex animal tissues, Besides 
this, the existence of the ciroulation alone presents an insuper- 
able obstacle to the penetration of particular portions of the 
body or of the limbs, as the electrolytically liberated iodine 
must necessarily be again absorbed in its course and conveyed 
into the circulation, On the other hand, the investigations 
lately made by H. Munk on the galvanic introduction of dif- 
ferent fluids into the uninjured human and animal organiem 
deserve more serious attention, Munk justly dwells on the 
failure of former efforts, in which almost always only the 
electrolytic, but not the eataphoric, action was taken into con- 
sideration, although conditions very favourable for the latter are 
present in the narrowness of the pores of the animal body. Of 
course it is only a general action as brought about by absorption 
‘that is here considered, not a local action in the sense intended 
by Beer. In order to procure a sufficient cataphoric effect: the 
drag must be brought into contact with the positive electrode, 
orwith both electrodes ; and a tolerably strong current, obtained 
from 10 to 18 of Grave's elements, is passed for a period of 15 
to 45 minutes, the direction of the current being changed from 
time to time. It is highly advisable to rub the drug with the 
clay points of the non-polarisable electrodes of Du Bois Rey- 
mond, In this way, when experimenting on rabbits, Munk 
could, by the application of a concentrated aqueous solution of 
strychnine, produce in 10 to 15 minutes increase of the reflex 
excitability, in 20 to 26 minutes violent general tetanus, and in 
45 minutes of continuous application he could cause death. In 
‘man, after the application of concentrated solutions of sulphate 
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‘of quinine or iodide of potassium, the quinine could be detected , 
in the urine of the next twelve hours, and the ioiline could be 
detected thirty-six minutes after the beginning of the 

ment, but in greatest quantity after the lapse of 5 to 6 hours. 
‘The epidermis never presented any appearinee of injury. The 
action, a# Munk maintains, may, for therapeutic purposes, be 
accelerated and increased by enlargement of the surface of 
contact as well as by the use of several pairs of electrodes one 
after another. The general action on the body effected in this 
way may have this advantage over that obtained by other 
methods, that it takes plice gradually with very slow increase ; 
moreover, after the current has ceased to flow, the action of 
the drug may continue to increase, in consequenee of the 
absorption of the substances left in the skin, so long as the 
absorption exceeds in rapidity the elimination of the substances. 
(Reports on the use of Munk's method for therapeutic purposes 
do not, 80 far as I know, exist.) 


INTRACUTANEOUS OR ENDERMIC ADMINISTRATION 
OF MEDICINES, 

From what has been said with regard to the epidermic ad~ 
ministration of remedies, it is evident that it is mainly the 
epidermic layers of the skin which impede and prevent the 
penetration and absorption of fluid and solid drogs; and that, 
on the other hand, gradual maceration of these epidermie 
layers, as well as various chemical alterations of them, facilitate 
cutaneous absorption in a high degree. So also we sce that 
fluid and finely divided solid drags are more easily absorbed, 
when once they have entered the glands and hair follicles that 
pass through the epiderm y 


that the corium, when it is exposed ai 

dermis, is, like mucous membrane, ¥ 

Jitted for the absorption of fluid and 

brought into immediate contact with it, and 

without previous removal of the epidermis, a direct introduce 
tion of the drugs into the deeper layers of the cutis is effected, 
the absorption of the medicines administered must necessarily 
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follow, We may characterise all such procedures, in contrae 
distinction to the epidermic method, as the endermic or intra~ 
cutaneous administration of remedies. Those methods in 

which the drug, in either a fluid or n solid form, is applied 
directly to the cutix, previously exposed by removal of the epi- 
dermis, constitute the endermie method in its narrower sense ; 
but we also have medicinal inoculation and dry injection or 
implantation, in which the drug is introduced by a fine punc- 
ture into the deeper layers of the cutis, and to a certain extent 
aleo into the subcutaneous tissue, without removal of the epi- 
dermis. Both forme of endermic administration pags, however, 
as we shall see, into one another by various modifications. 


Exprrwic Metuops tx Taek More Restricren Sexse. 


In order to bring fluid or solid drugs into direct contact 
with the exposed cutis, such portions of the skin may be used 
for the application of ores ee as have suffered a breach of 
their continuity, whether produced accidentally or artificially, 


as wounds and ulcers, Pathological and clinical experience 
teaches us that from the surfaces of wounds or ulcers an un- 
intended absorption of the medicines applied for local thera- 
matte Purposes may easily take place. By way of illustration, 
we need only call to mind the occurrence of earbolic neid 
poisoning, and the appearance of the acid or its derivatives in 
the urine, when it has been used in the antiseptic treatment of 
wounds, To a certain extent the methods adopted in experi- 
mental physiology in the last century, and still more in the 
present one, for the investigation of the action of druge and 
poisons on nnimals were of the nature of endermic methods 
(vide Tncenlation). With reference to absorption from wounds, 
the chances of its occurrence must of course be particalarly 
favourble if the surface of a wound is quite fresh, as from the 
hite of poisonous animals or from incisions made experimentally 
for the introduction of drugs and Poisons. The substances 20 
then come to some extent into direct contact with the 
openings of the divided blood and lymph vessels; an intra- 
vascular injection of them occurs, in a certain measure, of a 
kind of medicinal infusion, a retarn to which in the hypo- 
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dermic method also has latterly been attempted. Absorption 
may, therefore, in such cases, corresponding with the number 
and size of the divided vessels, not only be very complete, but 
may follow with extraordinary mpidity ; and, by reason of the 
sudden rush of a foreign substance into the vuseular system, 
surprisingly severe general symptoms may under some circum= 
stances show themselves, even when a relatively small dose of 
the medicine or poison has been administered. The case differs 
only in degree in the case of old wounds and ulcers when sup- 
purating or granulating and cicatrisating. The beginning 
of suppuration appears to lessen the rapidity of absorption, on 
which secount certain surgeons (Dubois, Béclard, and others) 
preferred to use this particular time for the local application 
of various substances—arsenic paste, for instance; yet the 
difference, according to Bonnet’s experiment, is not very con= 
siderable. At all events in every stage of the healing of wounds 
and ulcers absorption is possible, even when cicatrisation hag 
oceurred, if the cicatrix is recent, as is decidedly proved by 
observations on the effects of poisons when applied to recently 
healed blistered surfaces. On the other hand, however, experi= 
ments made by me showed a great uncertainty and want of 
uniformity of action in those cases in which medicines for thera- 
peutic purposes were applied to already existing wounds and 
ulcers or fistule. This uncertainty was so strikingly prominent, 
particnlarly i ison with the hypodermic method, which 
will hereafter be discussed, that, considering the facility with 
which the latter method may generally be made use of, the 
employment of existing wounds and ulcers as a concurrent 
mode of application is almost entirely excluded, Thus one 
grain of morphine spread on an ulcerated carcinoma of the 
mamma, or applied to a previously clean 

coxitis, proved in the experience of oth 

entirely ineffective, whilst on the other | 1nd, 


easi ickly— 
quickly—yet: searcely anyone would dream nowada, 8 
incisions or other wounds of the skin artificially for the purpose 
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‘of the endermic application of remedies, in preference to the 
hypodermic method, in which the wound is 80 much smaller, 
‘We shall now consider the various methods charncterised as 
endermic in the narrower sense. Their importance as yet ix 
only a historical one. They were called forth by the evident 
imperfection and difficulty of absorption in the epidermic 
methods, and might on their own part be regarded as more or 
Jess successful efforts at subcutaneous injection, and as pre- 
cursors of the hypodermic application of remedies. An inde- 
pendent justification of their value in the therapentics of 
to-day is no longer necessary in my opinion, avd we may there- 
fore pass them over with a short notice. The first and most 
commonly used of these methods was designated by its authors, 
Lembert and Lesicur (1823), the méthode endermique, or, more 
exactly, the * emplastro-endermic method,’ The procedure is aa 
follows: the epidermis is, by means of a vesicant, to a greater 
or less extent removed, and the remedy is applied to the eutis 
in a solid or fluid form (as solution, powder, kta 
liniment, &e,) In this way undoubtedly there is 
better absorptive surface, but accompanied by a pica 
leading to suppuration, which consequently canses a great un- 
certainty and want of uniformity in the absorption. Moreover, 
when the usual vesicants are made use of, the method is some- 
what tardy, and in cases in which a rapid curative or pallin- 
tive action is of importance—for instance, in neuralgia and 
erminps—it is not very efficient. It is true that this blistered 
surface can be repeatedly ised by keeping it open for a long 
time by means of irritating substances which promote suppu- 
ration, but then the evil of a very uncertain and unequal 
absorption makes itself all the more strongly felt, and the 
general effect of the drag can never be counted on beforehand. 
Tn order to bring about the denudation of the cutis more 
rapidly than is done by the usual epispastics, various modificn- 
tions have been proposed, which, however, have been still less 
adopted in medical practice. To such proposals belongs 
hammer—an iron hammer, or some other piece of 
metal, which is dipped in boiling water, and then pressed for a 
short time on the surface of the skin, when blisters are almost 
instantaneously formed. Another, somewhat slower, method 





ammonia. Pledgets of cotton wool saturated 
are applied to the skin and covered with a 
which the cuticle becomes puckered and may easily be 
off with a piece of linen, Caustie potash also was used hy 
Gunlla in the endermic application of carwra in tetanus, Se. 
Finally, the proposal that has been even very 
lately, of drawing through the skin small threads or silver wire 
covered with a solution of the drug may be mentioned, though 
this method is more nearly allied to those of inoculation and 
plantation. 
The endermie method found, specially through a 

Valleix, Trousseau, and others, ready access into practice, and 
enjoyed, until the rise of subcutaneous injection about keine 
years ago, a tolerubly high reputation, As was afterwards the 
case with the hypodermic method, the application of nareotic 
and sedative remedies, such as morphine, atropine, or veratrine, 
in painful local affections, especially neuralgia, curara in tetanus 


and other severe forms of cramp, and sue in paralysis, 
was regarded as the chief sarang the 
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terised by physicians who have tried it as an extremely painful 
operation, At all events, owing to this cireumstance, this 
method is restricted to a comparatively small number of applic- 
able substances. The vesicant forms, if it does not chance to be 
indicated by the course of the disease, an entirely superfluous 
and troublesome complication ; when it is kopt open for a long 
time it is accompanied by all the pain of a suppurating wound, 
in comparison with which the pain of repeated small punctures 
in subentaneous injections is of scarcely any moment. More- 
over, this method cannot be applied to all parts of the 
body, und we must therefore dispense with the possibility of a 
local action often in the very cases in which this is most de~ 
sitable, eg. in facial neuralgia and gpasme of the eyelids, to 
say nothing of the fact that in neuralgias, reflex cramps, &e., 
it is possible, by means of hypodermic injections, to come 
much more closely into contact. with the affected nerves and to 
exercise a more direct action on them. Absorption, even im 
favourable circumstances, when the vesicant has been freshly 
applied, takes place in general much more slowly and feebly 
than after the hypodermic injection of a similar quantity of the 
drug. After endermic application of 4 of a grain of morphine, 
for instance, Trousseau observed the first signs of a narcotic 
action in 12 minutes; after subcutaneous injection this ix often 
seen to appear in the first minute, almost immediately after 
the injection. To this must be added the far greater uncer- 
tainty and unreliability of the therapeutic result. By means of 
pplied endermivally, I could obtain no 

effect in cases in which, with 4 to $ of a gmin applied 
hypodermically or } to 4 of a grain given internally, 1 could 
always produce such an effect with perfect certainty. Condi- 
tions which had been treated for a long time without the 
slightest benefit by means of suitable remedies, endermically 
applied, sometimes disappeared very quickly after the hypo- 
dermie injection of the sume drugs. A case communicated by 
Waldenburg' of complete aphonia from paralysis of the vecal 
cons furnishes a very instructive example of this. Three weeks" 
consecutive endermic application of strychnine, amounting on 
the whole to 1-8 grain, had in this case not the slightest effect, 

4 Med. Centralzeitung, 1864, No. 21. 
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Meptcrvat IxocuLaTion 4ND IMPLANTATION. 

‘The administration of remedies by inoculation, iu. by 
making very fine puncture wounds in the sk nee 
of the endermic method, although it approximates somewhat to 
the hypodermic method, and it may even be regarded as really 
a form of the latter, since the drug is brought by the varying 
depth of the inoculation puncture into direct contact some= 
times with the cutis und sometimes with the subentaneons 
tissue. We might therefore distinguish betweeu an endermic 
and a hypodermic inoculation; but this distinction can 
scarcely be carried out in a given case, and, besides, the prac 
tical importance of the proceeding is, for the present, 50 
extremely small that it is scarcely worth the trouble to follow 
out its minor forms more closely. 

The term ‘inoculation,’ as is well known, was originally 
‘used in connection with the transference of the virus of con- 


tagious diseases by means of on arti 

skin, and, even before Jenner's time, 

prophylactic inoculation of the matter of small-pox, as well as 
that of the syphilitic virns (after the discoveries of J. Hunter). 
To the domain of inoculation in this sense sae also the 
eae hy known prophylactic and ther i 


#0 much the more as the vi 
syphilitic matter, &e., 
their possible preventi 
spoken of as remedies 
ods which have 
‘he purpose of 
a purely local, 
ich belongs, 
» c affections 
of the skin, lepra vulgaris, mentagm, cc. (M. Langenbeck), 
the treatment of telangiectasy by inoculation with vaceine 
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matter, or croton oil (Ure, De Smet), or tartrated antimony 
(Dubreuil), or by the use of caustic points (Maisonneuve), &e. 

‘The inventor of medicinal inoculation in the stricter sense 
was Lafargue, physician in St. Emilion, whose first experiments 
diate from 1836. He and his successors afterwards modified 
the method in many waye, and partly in such a manner as to 
approximate it to the dry injection of Bruns (vide infra), La- 
fargue’s original method is the following: A mass of the con- 
sistency of pomade is made from pulverised drugs with the 
addition of alittle water ; the instrament (the usual inoculation 
lancet) is dipped in it, and a number of punctures or scratches 
ure made close together on the part indicated by the pain or by 
the course of the nerves, until the quantity of the drag in- 
tended for the application is completely inoculated. 

Lafargue afterwards substituted for this method of inocu- 
lation a somewhat more complicated method, in which the drugs 
were first applied in the form of small solid cylinders, which, on 
account of their hardness and solidity, warrant the appellation 
of ‘tampons’ (chevilles). The whole proceeding was afterwards 
designated ‘inoculation par enchevillement.’ These tampons 
or plugs, however, must be very soluble, and of so small a calibre 
that: they can be passed into a very fine pancture wound. By 
way of illustration it may be stated that for their preparation } 
to } of a drop of a thick solution of gum (gum Arabic and dis 
tilled water, equal parts) is mixed with } of a grain of atropine 
and a like quantity of sugar; the mass, of the consistency of a 
pill, is rolled ont to a narrow cylinder 4 inches long, and this is 
divided into small pieces, 4, of an inch long, and dried. Thus 
we make 50 cylinders, each containing yy of a grain of 
atropine, so that the dosage is sufficiently exact. — 

To carry out ‘inoculation par enchevillernont,’ Lafargue at 
first made use of a kind of scarificator, afterwards of small 
steel needles with a trocar, or better still with a lancet, point, 
These are, like an inoculation lancet, entered obliquely to the 
skin, and a puncture } of an inch deep is made; the lancet is 
then withdrawn, and immediately, with the help of the finger, 
‘ove of these medicinal cylinders is pushed into the wound. If, 
with a very contractile skin, the small puneture does not gape 
sufficiently, the opening must be dilated with a fine cannula, 





thumb and forefinger of the left hand | 
cylinder hackwards into the dilated puncture, 

Artificial, tediou, and clamey as these 
now appear to us, we must not overlook the fuet that 
ventor was undoubtedly guided by # very just notion. He was 
anxious to procure a substitute—mueh to be desired in many 
cuses—for the usual internal application of remedies, and at 
the same time something more complete and reliable than the 
epidermic and emplastro-endermic methods. ‘This ebject is so 
important that, if it could be attained in no other way, we 
should unhesitatingly make use of ‘inoenlation par encheyille- 
ment, with all its trouble and minutin. Only it appears 
very remarkable to us that the much simpler and more obvious 
method of hypodermic injection, the ultimate solution of this 
problem, should not bave been earlier thoughtof. With regard 
to the first results of Lafargue’s method, ita author made them 


known to the Academy of Paris, expecially those relating to its 
use in painful affections, neuralgias, &e. The reporter of these, 
Martin Solon, ex i our of the method ; alse 
Valleix, Cazenaye, Malgaigue, Hayem, Rynd, and others applied 
it with success, Tro 

cotie pellets in 
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approximates to implantation or dry injection; the second 
corresponds more to Lafargue’s ‘inoculation parenchevillement* 
or ‘Troussean’s modification of it. In order, howerer, babel! 
the seat of inoculation open for the’ purpose of ‘repeating the 
application, Langenbeck added to the drug from time to time 
‘small quantities of an irritating substance, such as musk, cam 
phor, cantharides, croton oil, or tartruted antimony. The small 
incizion is changed by such treatment into an ulcerating sur- 
face, from which the drugs pass into the blood, certainly with 
all the irregularity and difficulty formerly mentioned, caused 
by the process of suppurntion and cicatristtion. Langenbeck, 
however, considers this method as peculiarly convenient, because 
the patients themselves or their relatives can easily undertake 
the repetition of this ‘ surface inoculation ’ by laying the medi- 
ines on the open wounds and covering them with sticking- 
plaster ; the enlarged space, besides, permits the administration 
of larger quantities of drags in this way. He applied fluid 
medicines in a similar manner by laying pledgets of charpie or 
cotton wool, saturated with the medicinal Auid, on the wounds, 
and keeping them fixed there with sticking-plaster. 

The method described by Brune, and characterised by him 
as dry injection or implantation, is another way of carrying out 
the aims of Lafargue, ‘Trousseau, and M. Langenbeck. Fn this, 
the drugs are likewise applied in thin eylinders or plugs, for 
the introdaction of which, however, a special form of implanta- 
tion nocile is used. This 
the etilette of enbeutaneous eyri 
open channel, in which the medicinal plug is placed. By 
means of a movable wire or piston within the hollow part of 
the needle, the medicated plug can be pushed forward, after the 
entrance of the needle into the skin, and thus be pressed into 
the wound. Lafargue had evidently already contemplated 
something similar, since be provided the cannula employed for 
the enlargement of the wound with a stall cavity for the recep- 
tion of the medicated eylinder (vide supra); the introduction of 
the latter was, however, promoted not by instrumental, bot 
‘by digital assistance. Implantation may be used also for the 
‘attainment of local medication, especially for cauterisation, in 
which the caustic is introduced into the puncture in the form 
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of somewhat thick cylindrical plugs, plage by 2 sao othe im 
plantation needle or a similarly constructed 

Apart from isolated forms ot anticaiea oh hea Renee 
‘Lafargue’s inoculation and the similar methods of Troussean, 
M, Langenbeck, &c., bave searcely any therapeutic 
present day. The authors of these methods had of 
to be of a different opinion as to their permanent value ; and thus 
we need not wonder if, at a time when hypodermic 
had already attained general application, Lafargue still insisted 
energetically on the superiority of ‘inoculation par encheville- 
‘ment,’ and Langenbeck upheld the advantages of * surfaee ino- 
enlation.’ I shall afterwards refer to the unedlled for and 
entirely unfounded objections made at this time to h; 
injection, The relative value of these methods in their his- 
torical connection with the epidermie and endermic methods on 
the one hand, and the hypodermic injection on the other, has 
already been fully acknowledged, A posthumous controversy 
with the advocates of these methods, now that they have long 
since vanished from the scene, would hardly appear justifiable 
either on moral or practical grounds, 


SUBCUTANEOUS OR HYPODERMIC ADMINISTRATION 
OF MEDICINES. 


(HYPODERMIC METHODS.) 
We characterise aa subcutaneous or hypodermic methods 
of administering medicines th the 
cine is introduced 


cellular tissue is in a peculiarly high degree s1 
pared not only with other layers of the exter 
but also with the usual organs for the absorpti 
the stomach, &. 
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‘The framework of the subcutaneous cellular tissue consists, 
as is well known, of interlacing bundles of connective tissue, 
including between them large meshes, which are again split up 
by means of finer bundles into smaller secondary spaces. These 
meshes enclose in most parts of the skin lobules of fat, which 
are developed in very unequal quantity in different individuale, 
and consist of aggregations of oval or polyhedral fat celle, 
between which a delicate network of blood capillaries rune. 
In many parts of the skin—such as the eyelids, ear, penis, 
scrotum=—these lobules of fat ure entirely wanting; in other 
parts they are comparatively but feebly developed. In the 
eubcutancous cellular tissue which contains no fat, the second- 
ary spaces are crossed by fine bundles, or separate fibrile, of 
connective tissue, which in chromic seid preparations leave 
between them lacunm, mostly three-cornered and filled with 
serous fluid. The distance of the separate bundles and fibrils 
from one another ery unequal one, corresponding to the 
different quantities of juice contained in the subcutaneous 
tissue. The number of blood and lymph vessels is everywhere 
tolerably large. The arteries ramify, particularly in the 
lobules of fat, to every one of which there passes an arterial 
and venous trunk, united together by a capillary network. 
Large trunks of lymph vessels, whose finer extremities lie in 
the external layer of the cutis, are obvervable in the subcuta- 
neous cellular tissuc in many places. These possess blood 
vessels of their own (vaea vasorum lymphaticorwm), two fine 
blood vessels, as a rule, accompanying the lymph vessels, and 
forming with their numerous capillaries a thick network arcond 
them (Biesiadecki). Probably also the lymph vaseular systern 
begins here with lymph spaces, partly open, partly closed, but 
provided with pores (stomata). To the category of the latter 
may also be reckoned the connective tissue spaces surrounding 
the vessels (adventitious lymph spaces), a8 also the meshes of 
the fibrillary tise, filled with fluid. 

Whilst: the net-like structure of the subcutaneous tissue 
permits of an easy reception and diffusion of drags introduced 
fn.a fluid form, even when large quantities are injected, the 
rapid absorption of medicinal solutions distributed over a larger 

VoL. u. Dob 





views, the lymph vessels especially, and the canals | 
tissue fluids which are connected with them, may be looked 
upon as channels for absorption, as vail on alae 
cellular tissue as from scrous cavities and parenchyma, ‘These 
views are chiefly founded on the resulta of experimental 
pathological investigations with infections substances, the 
ition of which appears really to take place by means 
of the lymph vessels, whilst, on the other hand, the 
‘wall of the blood vessels is not penetmted by them, Inthe 
experiments the question evidently turns especially on the 
absorption of organised bodies, such as the contagiam of cer 
tain diseases, bacteria, &c.; their results, therefore, without some= 
thing further, are hardly applicable to the discussion of the ques 
tion of the absorption of fluid solu ions of 


‘(vide infra); whilst, in hypodermic application im 
general, the diffusion of the m inal solution which first 
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ensues, and then the succeeding gmdaal, though relatively 
rapid, absorption of it, form the main feature. 


‘The utilisation of the subcutaneous cellular tissue for the 
express purpose of producing the absorption of drags is un~ 
doubtedly of modern date, even though isolated observations, 
accidentally made on men and beasts, go back to a much 
earlier period. To these belongs the statement in Pepys’ 
Diary, May 16, 1664, that Pierce and Clarke are said to have 
observed the appearance of narcosis in a dog after sabcuta- 
neous application of opium. My impression from the famous 
experiments of Fontana, with regard to snake poisoning,' was 
not that, in performing them, a definite and conscious applica- 
tion of the poison to the subcutaneous cellular tissue had been 
made, Fontana rather made small incisions first, and then 
pushed poisoned probes or arrows into the muscles of the 
animal ;a method, which may be compared with the injections, 
lately proposed for therapeutic purposes, into the muscles (for 
instanee, of morphine in traumatic tetanus, according to Demar- 
quay). Even in the earlier investigations of Claude Bernard 
and his followers on arrow poisons and other toxic substances, 
iu which the latter were applied by means of incisions, they do 
not appear to have thought, in practising this method, of 
drawing a sharp distinction between the superficial and deeper 
layers of absorption. On the other hand, Lembert, the inventor 
‘of the emplastro-endermic method, seems already, from 9 them- 
peutic point of view, to have thought of the possibility of an 
injection of medicinal substances into the subcutaneous cellular 
tissue, It has already been mentioned that the methods of 
inoculation and implantation practised by Lafangue, Troustean, 
M. Langenbeck, and Von Brans were partly intraentaneous or 
endermic, but aleo partly subcutaneous or hypodermic modes of 
Application; these methods, whieh in reality possess only an 
historical interest, may therefore be viewed either as offshoots 
of the endermic method or precursors of the hypodermic method 
fn ita narrower sense, Already Lafargae had, at least, chance 

i = Vi 
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later, ectea narcotics through a puncture sibs ig ees 
fine trocar of a small eye-syringe long before A. Wood; he is 
said, however, to have very soon again exchanged this for 
surface inoculation, as described and recommended by him. — 

However this may be, a mode of subentaneous: 
suitable to therapeutics can only be considered as 
the time when so convenient a method as that of injection 
(subcutaneous or hypodermic) was discovered and by degrees 
generally adopted. 

‘The real inventor of hypodermic injection is undoubtedly 
Alexander Wood, of Edinburgh ; his discovery only accidentally 
coincides with the fact that Pravaz, in 1653, had made known 
his method of injecting lig. ferri perchloridi into nneurisms, 
and had described a small silver syringe for injecting the 
coagulating solution.'! Wood, in 1853, while using a syringe of 
Ferguson's, similar to that of Pravaz, for injecting lig. ferri 
perchloridi in a case of nevus, lighted on the idea of injecting 
ly means of this instrument a narcotic nid (opium prepara= 

\ to the cellular tissue 

oped, in this way—and 

this must ‘be enfo as the st ‘ing-point of manifold Inter 
controversies on this ibject—to combine with the general 
action produced ion also a specific local action on 
eved that: thi was confirmed by a 


sciatica, &e, 


publication 
little notic 


experiments 


* Comptes renilws de Tacad. des sciences, Tarr, 1853, 
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were made by Ch. Hunter, one of the most: energetic advocates 
and promoters of the new method, who, however, at the same 
time stood up as the opponent of ite local action, and in doing 
so placed himself in opposition to Wood's original views. 
Besides the remedies already mentioned, he employed sub- 
cutaneously also tincture of aconite, tincture of cannabis indica, 
chloroform, &e, From numerous observations on men and 
animals, he inferred that the injected substances not only acted 
mach more rapidly and energetically than when absorbed from 
the stomach, but acted under conditions in which a general 
action from their internal use could not be counted on. He 
pronounced hypodermic injections of narcotic and sedative 
remedies to he peculiarly suitable for the object intended, and 
on the other hand, in conformity with his opinion above mon- 
tioned, he regarded the locality of the injection in general as 
immaterial, and only recommended that it should be frequently 
changed, in order to guard against the secondary local con- 
sequences of the injection. Further, mostly casual, communi- 
cations were made in the following years by Faller, Cadwell, 
Rynd, Walker, Ogle, Crane, Spender, Duckworth, and several 
others, 


Although Bertrand in 1857 had given in Germany a short 
account of Bell’s experiments, it appears at first to have met 
with no attention—at least until 1860 we do not find that 
there was a single literary publication on this subject. On the 
other hand, in 1869, Béhier had managed to gain an introduc. 
tion of the method into France. In his communication on the 
subject, addressed to the Academy of Paris, he reports the cases 
of 60 patients treated in this way. OF these, 53 were cases of 
neuralgia or painful affections of various kinds, and 7 were 
eases of paralysis. The former were treated with atropine, 
which in France enjoyed greater favour than morphine; in 31 
of these cases he was completely successful. The paralysis was 
treated with strychnine. Béhier arrived at the same results as 
Ch, Hunter; hypodermic injections act much more quickly and 
surely than any other form of application, including the en- 
dermic method, and are therefore to be recommended not only 
in neuralgia and parnlysis, but also wherever the object is 
effect as quick and powerful a general action as 


\ypodermic application of morphine, atr 
tetanus, from which, in certain cases, 
obtained. 
Very important also was the improvement of | 
used for hypodermic injection by the Parisian 
makers, Charriére, Matthieu, and especially Luer ; 
algo by Leiter, who, by the introduction of inexpensive yaleanite, 
perhaps most of all contributed to render the method popular. 
In America, the efforts of Ruppaner, in 1860, seeured recog- 
nition of the value of hypodermic injections in the treatment 
of painful local affections, such as neuralgia, gout, &e. Langer 
also proposed the hypodermic application of quinine in inter- 
mittent fever, cholera infantum, typhus, &c., a mode of treat- 
ment which did not find an entrance into Europe till a later 
period, At the same time successful experiments with the new 
inethod were made in the hospital at Copenhagen, In Germany 
also it at last met with attention, In 1860, A. von Franque 
gave an account of pases of various affections, mostly 
x iis way. A more thorough 
yppeared in the following year, who, in 
aae, for the most part surgical, sub- 
ic in ject ion of morphine for the internal 
msiderable benefit result from doing #0, 
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epoch, on the other hand, i# a larger publication of Von Graefe's 
in 1863, which is worthy of prominent notice, since the special 
indications of the method, as laid down after the observation of 
@ great many cases, are for the first time clearly and thoroughly 
defined, though only in relation to ophthalmic prictice, and only 
with respect to one remedy—morphine. In the sume year, 1863, 
the Hufeland Society announced, as the subject of a prize thesis, 
*The Action and Therapeutic Application of Hypodermic 
Injections based on Physiological Experiments and Clinical 
Experience.’ The prize for the solution of this question was 
awarded to the author of the present work. ‘The slow natura~ 
lisation and extension of the hypedermic method, which ix 
evident from the historical sketch here nisee/ and which was 
then complained of and accounted for by me, supplies the heat 
refutation of the charge lately brought against it—that indis- 
criminating enthusiasm for this new remedy has prepared the 
way for many later abuses of it. 

A further history of the hypodermie method would be of 
little real benefit. It might have an endless number of names 
to record, bat on the whole it would make known only an ex- 
tensive, searcely an intensive development. Even the former 
did not progress uniformly, but, ax it were, intermittentiy, 
scoording as accidental causes, viz. epidemics, the appearance of 
new remedies suitable for subcutaneous injection, and such like, 


The past fifteen years afford examples in considerable numbers. 
Apart from the already mentioned anti-tetanic employment of 
curara, we have only to call to mind the hypodermic application 
of mercury, eypecially of the sublimate in syphilis, whieb, sfter 
isolated carlier experiments, wns clevated to the rank of a 
prominent anti-ryphilitie mode of treatment by the compre- 
hensive investigations of Lewin; the extensive nse of injections 
of morphine in cholera, cocasinned by the epidemics of the years 
1866 and 1867; the hypodermic administration of stimulating 
remedies, such 2s ether, musk, camphor, benacin, hc, which 
was partly comnected with these epidemics; the application of 

* See the pertuce to the Kine efition of my Mypmdermatiocke Tajertios, 
Berks, 1961 
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pine in the form of hypodermic ajeothaala oeead mode of 
administration has proved in all cases the most suitable for 
certain of these remedies, and for others appeared to be really 
demanded by certain special indications. 

Finally, such a historical survey would at least have to point 
to various applications of the hypodermic injection, overstepping 
partially, it is true, the narrower and usual sphere of sub- 
cutaneous application of remedies, and yet in other respects 
there could be no hesitation in acknowledging the therapeutic 
value of these, To these belong especially the numerous ex- 
periments with the’ hypodermic injection of the most different 
remedies forthe attainment of purely Jocal action on the tissues, 
especially for obtaining local irritation in order to create an 
artificial inflammation which would act as a counter-irritant, 
such as Luton, from the yenr 1863, hud proposed under the title 
of ‘Substitution paren mateuse, as also experiments for 

is and pear 
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InsrauMents, axD Manwer oF Paocgours, ix Hyroperouc 
Ixsecrton. 

For the purpose of hypodermic injection, instruments were 
used in the first period mostly of the same type as that em- 
ployed by Pravaz for injecting liq. ferri perchloridi in cases of 
aneurism (syringes of Fergusson-Wood, Hunter, Travoy, Pravaz~ 
Béhier, Charriére, and others). The injection syringes made 
after the Pravaz type agree in this, that the movement of the 
piston and the expulsion of the fluid is accomplished by a 
screwing motion, and in such a way as that, with every half 
turn of the piston, one drop of fluid passes ont of the cylinder 
of the syringe. ‘This was undoubtedly suitable for the injection 
of chloride of iron in ancurisms, in which the Maid must be 
measured off by drops; but for ordinary injections it soon 
proved to be a useless hindrance and obstacle, on which account 
this mechanism was gradually given up, and was replaced by a 
simple sliding movement of the piston. 

The best known and most widely used of the older instru- 
ments is the syringe of Pravaz, ane 
as modified by Béhier (fig. 1), oe 
with which I myself at first per- 
formed numerous injections. The 
eupacity of euch a syringe, which 
I tested, amounted to 0-696 grm. 

(9°19 grains) of distilled water at 
18°C. The contents were emptied 
by 80 half, or 15 complete, turns 
of the screw, eo that at every 
tum 0°0199 grm. (0-308 grain) 
ame ont, and therefore much 
less than we are accustomed to 
regard as the average weight of a 
‘drop’ of an aqueous Auid. The 
barrel of the syringe was of glass 
and the other mountings were of 
silver. For puncturing the skin, 
Wood made use of « hollow, sharp-pointed steel nvedic screwed 
on to the point of the syringe, while Hunter employed a silver 





syringe after the removal of the stilette. The mounting of 
the cannula was of silver, and it was furnished with a mother 
screw for the reception of the point of the syringe. Usually 
two cannule, fitting one into the other, were supplied with the 
apparatus. The injection with this instrament is made in the 
following manner. The barrel of the syringe is, so far as 
necessary, filled with the fluid to be injected, whilst the flaid 
i either sucked up from beneath by screwing back the piston, 
or the upper end of the syringe is screwed off, and the piston 
is removed, and the fluid is poured in from above. Whe skin 
over the part to be injected is then raised by the left hand, so 
‘a8 to form as large a fold as possible, and the trocar is pushed 
‘so deeply through the whole thickness of it that the point ean 
be moved freely about in the subcutaneous tissue; the fold in 
the skin is then allowed to sink, and the stilette is drawn 
with a sharp pull out of the puncture. Whilst the cannula is 
being held by the thumb and forefinger of the left band, the 
gluse ayringe, previously filled, is earefully attached to the 
cannula by serewing, so that neither air can enter nor fluid 
escape. The contents of the cylinder are now expelled by 
turning the piston from left toright. After this has been done, 
the left thumb is placed on the puneture beside the eannula, 
and the latter is removed along 

movement of the right band, after whi 

mediately compres: 

the skin over it, in or 

the fluid. (The additio 
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shall presently describe. The chief disndvantages are the 
following. The injection, on account of the ecrewing on of the 
syringe and the turning of the piston, whieh has to be so 
minutely carried out, takes a considerable time for its perform 
wnee; this ix of some importance, not only on account, of the 
loss of time, which is of little consequence, but because injec- 
tions sre thus made much more troublesome and painful for 
eonsitive patients, and are often, especially in children, insane 
persons, and others, rendered difficult or even impossible by 
the restless morements of the patients. Besides, in such cir- 
cumstances, an entrance of air or a partial escape of fluid 
might easily happen during the necessary manipulation in 
screwing the syringe on the cannula; the puncture made by 
the trocar is also larger, more painful, and more likely to be 
accompanied with disayreeable local effects, I must decidedly 
deny that the slow entrance of the fluid, as has been repre- 
sented by many, is an advantage of the method; the com- 
pletion of the operation as quickly as possible is every way 
preferable, on account of its sparing pain and of the greater 
safety of the procedure. A uniform distribution of the fluid 
in the subcutaneous cellular tissue, without stretching and 
tearing of the latter, can be quite as fully attained when the 
time of the injection is shortened, 

The three great Parisian instrament makers vied with each 
other in inventing improvements of the syringe of Pravaz 
Bébier. Charriére substituted for the trocar a needle which 
could be screwed like Fergusson-Wood’s. Matthieu fitted to 
the end of the barrel of the syringe, which has a central hole 
for the passage of the handle of the piston, a 20 called bayonet 
lock which could be lifted at pleasure. By raising it up, the 
screw movement of the piston could be changed into a simple 
direct movement, whilst by its closure the screw mechanism 
could be immettiately restored. The screw movement served 
for filling the eyringe by sucking upthe fluid; the direct move- 
ment of the piston, on the other hand, served for its expulsion. 
Matthieu made, moreover, the movements of the screw more 
uniform. His syringe contained 4 ecm. (1 drachm) of fluid, 
and the piston rod had = scale numbered from 1 to 4; thos 
‘each division corresponded to 1 ccm,, and, as the number of 
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turns of the screw amounted to 40, each turn displaced 5 of = 
c.cm, In this way a more exact dosage of the injections was 
made poesible (seringue décimale 

Luer went. still further, for he set the screw entirely aside 
and replaced it by a direct moving piston, *Tiuwr’s syringe, 
which attained such great popularity and was justly valued 
on account of its precision, underwent, it is true, in the course 
of time several other modifications; in the description of it 1 


Yio. 2 (Nut, size), 
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adhere to the older models, dating from 
the year 1864 (fig. 2). The barrel of the 
syringe is of glass mounted with silver; 
the piston rod is furnished with a well- 
fitting leather valve, and bearsa graduated 
scale, which is numbered, in multiples of 
5, up to 45. The capacity of euch an 
older syringe I found to be, at 13° G, 
0°88 grms. (13°48 grains); the division 
would wecordingly give for exch degree 
of the scale 0-0195 grm,, which, however, 
requires a small correction, inasmuch as a 
portion of the cylinder, corresponding to 
ubout 6 divisions of the scale, is covered 
by the leather valve of the piston rod event 
when entirely drawn back, and therefore 


y 
toners now construct such a syringe for 9 or 10 shillings. 
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As to the changes in Luer’s syringes made in the course of 
time, and also adopted by Luer himself, I consider only 
two as important improvements. One is the use of vulcanite, 
introduced by Leiter, of Vienna, as a substitute for most. of 
the metal hitherto used, and thus suitable for the construc- 
tion of the graduated piston rod and for the ends of the 
f#yringe, as also for the mounting of the cannular needle (‘Tie~ 
mana even constructed syringes with vulcanite barrels instead 
of glass ones). By this means the syringes, with nearly equal 
durability, were considera- 
bly cheaper. The present 
Price ofa yulcanite = 
in a vulcanite case (fig. 3), 
with a steel or gold-pointed 
needle, amounts to four or 
five shillings, Unfortunately 
the increasing cheapness has 
resulted in a deterioration 
and careless construction of 
the instrument; a complaint which, mnst be made especially 
of a large number of German instrament makers. ‘Cheap 
and bad ' is in this trade often still an unquestionable truth. 

In many instruments, only the mountings of the syringe 
and of the cannula, and not the piston rod, are made of vul- 
canite, While in the older syringes the vuleanite mountings 
were connected with the cylinder by means of a cemented 
serew, they are now, on the other hand, fitted by grinding, 
whereby a more certain joining is made (e.g. the syringes made 
by Goldschmidt, of Berlin). 

Still more important to me appears the second change, 
which unfortunately has not been generally adopted, and 
which consists in this: the eylinder is made to hold exactly 1 
com. or pretty nearly 1 grm., of distilled water at the ordi- 
nary temperature, and ix divided into decigrammes either on 
the piston rod or outside on the glass of the barrel. Tt isa 
simple demand of sound reason that the hypodermic syringe 
which is so much used should coincide in this respect with the 
| universally received standard weight and the corresponding 

titrated medicinal solutions; a demand which, as a rule, has 





culation, ought always to purchase instruments 
decigrammes (minins, if English), and capable of holiding 1 
ecm. (15 mins.) of fluid. But he most not forget totest it for 
himself, and he ought never to trust to the stabements made to 
him, Lately, I was witness to the fact of a syringe being bought 
and sold as one containing 1 c.em., which, on being examined, 
was found (o contain 1°80 c.cm, of distilled water at 68° F. 

For special purposes, as for injection of corrosive sublimate 
in syphilis, a syringe of ‘greater capacity (Lewin) may be 
desirable under certain circumstances. For similar reasons 
Anel’s syringe, intended for injections into the lachrymal sac, 
has been used. For injections of greater quantities of fluid, 
Hueter’s infuser is the most serviceable (vide infra). 

Of little essential importance, but yet worthy of notice, are 


the attempts lately made to manufacture the little hypodermic 
ayringe so that it can be carried in the waistcoat pocket 

on the other hand, by the addition of portable medicine 
bottles, to more or less add to the number of the medicines 
that may be carried by the practitioner for hypodermic use. 


| is so arranged that after use the detached 
cannula can be psa into a central hole in the piston rod at 
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need not be opened at all for the purpose of filling the syringe ; 
the latter ix fitted into an opening in the side of the stopper, 
when the bottle is overturned, so that the fluid can be drawn 
into the barrel of the syringe. In order to fill the bottle again, 
the stopper can be taken out by giving it half a turn, 

Instead of needles of steel, silver, or gold, needles of 
platinum-iridum have been proposed. ‘These, it is true, are 
considerably dearer, but by heating them they can be easily 
cleansed, It may be remarked, by the way, that they are only 
to be got in Paris, Latterly Leiter has used cannulie of 
platinum plated with steel and afterwards with nickel to pre= 
yent oxidation, To unite the needle immovably with the 
syringe, as Coxeter, for example, and, in conjunction, it is trae, 
with another kind of construction, Bourguignon and Rynd 

do, is eneral, of no advantage. The efforts made 
by Bourguignon, Rynd, and a few others to substitute anew 
arrangement for the piston of the syringe, which certainly 
becomos easily useless and troublesome by deficient confine 
ment of the fluid, have not led fo any practical results, if we 
leave out of sight the infuser, to be afterwards considered. 
Rynd wished to use th pressure of the fluid itself in driving out 
the contents of the syringe so soon as the escape is permitted 
by the springing back of a needle immovabily connected -with the 
syringe. Bourguignon fastened at the npper end of the glass 
cylinder an arrangement, 
he raised or depressed 
depressed to empty 
Beigel wished to suck in the > did = ‘an indiarubber bags and 
then again cause it te ape by compressing it. But these 
arrangements are not more durable than the usual syringes; 
moreover, they render a precise dosage difficult, and are apt to 


neous tissue along with the fluid. Leiter has lately proposed 
a construction reminding one of Rynd!s syringes, but more 


pain of the puncture is avoided and the entrance of the can- 
nula for the requisite distance and direction under the skin ix 
exuetly regulated. For this object, there is in an outer tube a 
spiral spring which, hy being pulled back by a catch, can be 





quickly and evenly. A somewhat too mpid pressing: 

fluid may be modersied by Boling back the exh oft Khe 
spring. The whole proceeding is said to require about 2 to 3 
minutes, 

Tnjection with Luer’s or the ordinary Laiter's syringe is 
made in the following way, The syringe is filled up to the 
extent decided on, by drawing back the piston and sucking in 
the fluid, poured into a watch glass or some such article; it is 
best done before attaching the needle. The needle is then 
attached, and the air still contained in the instrument is driven 
out by turning it with the point directed upwards, and gently 
pushing the piston until a drop of fluid escapes from the 


opening at the point of the needle. ‘The latter is then pushed 
th by mising a fold of it, and the 
di by ‘pushing down the 
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portions of the body, such as the fice, aé also in possible 
capillary hemorrhages of vascular portions of the skin. 

Special care ought to be taken to keep the instrument clean 
and in good order. Every one who requires to perform fre« 
quent injections knows how annoying it is to have an instra- 
ment ia bad condition, and which is found to be useless when 
wanted, Indeed, we may aseert that the task which in this 
method is the most diffieult, and costs most time to the physi« 
cian, consists in keeping himself in possession of an instrument 
at all times serviceable and efficient. The syringe must, after 
every employment of it, be repeatedly washed out with pure 
water and with air, and carefully dried, and the piston often 
taken out and soaked in hot water; to grease it, a8 many recom- 
mend, appears to me unnecessary, and not at all advisable, lest 
it should dirty the inside of the glass cylinder. Still grenter 
care should be spent on the cleansing of the cannula, especially 
if acid solutions, metallic salte, &c,, have been used, The 
cannula should be repeatedly washed out by a fine but powerful 
etream of water; the moisture still adhering to its walls should 
be removed by a strong current of air, and a suitably fine, stiff 
wire of gold orsilver should be introduced and allowed to remain 
till the next: injection, in order to guard against the gradual 
narrowing of the lumen by oxidation. The metallic wires 
uenally sold for this purpose are much too flexible, and as a 
rule can each be used only once. To cleanse the cannula I 
employ with advantage a fine kind of file, such as is generally 
used by watch and instrument makers. This must be many= 
cornered, rough, made of not too hard steel, about: two inches 
long, or rather more, and should be fitted with a sufficiently 
strong wooden handle. 


Hyropermic Txvusiox, 


In the foregoing pages several forms of apparatus have been 
mentioned, in which the object was to replace the action of 
the piston by the pressure of the fluid itself, and to secure 
the entrance of the latter into the subeutancous cellular 
tisme, by letting goa spring (Rynd), by depressing a finger~ 
shaped piece of indiarubber (Bourguignon), or by compressing 
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an indiarubber bag (Von Graefo, Beigel). ‘These efforts 
assisted at the same time by a suitable alteration of the hollow 
needle, appear to be simplified and perfected in the instrament 
(infusor) recommended by Hueter for the purpose of * parenchy- 
matous injection and infusion’ of larger quantities of Muid, 
especially solutions of carbolic acid. The principal part of this 
instrument is formed by a graduated open glass tube of 1 cm. 
(finch) diameter, divided into c.cins. and halfccms,, and which 
up to the division marked () contains about 4 ounce of fluid, and 
at. its lower end is drawn out into a point. Over the latter is 
drawn an indiarubber tube, of the calibre of a thick drainage 
tube, 65 cm. (25 inches) long, whose other end is attached to 
a hollow needle, which is made with numerous openings (about 
50) in its lower part. It ix thought that the numoroue open- 
ings cause an easier penetration of the fluid into the finest 
lymph vessels, and thus a direct lymphatie infusion ix prow 
duced, inasmuch as the probability is that at least some of 
these openings will be found opposite larger tissue spaces 
or the mouths of the lymph vessels. In using this instra- 
ment, which I have found to be very suitable in experiments 
on animals, the indiarubber tube with the needle is first 
attached to the glass tube; then the: upper end of the needle is 
grasped with the fingers of the right hand, and at: the same time 
is tightly compressed close above the needle after 


rubber tube, whi i hae 
with the fnge Then follows a tol . 
nid, while by it e it i flowing 
If the fl stops, then a 


its openings —— to be opposite 
Tho quantity of fluid injected may at any moment be easily 
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ascertained by a look at the glass tube; in doing so, the 
small quantity necessary to fill the front part of the indiarabber 
tube—about 4 «em. (8 ming,)—requires to be deducted from 
the whole quantity infused, as represented by the height to 
which the level of the fluid has fallen. If, for instance, 
the level of the fluid has fallen from 0 to 2 ccm, then 
2-05=1'5 c.cm., which have flowed into the tissues. The 
infusor has one advantage over the usual injection syringes, 
viz. that of being able to introduce into the snbeutancous 
cellular tissue greater quantities of fluid, and therefore less 
concentrated solutions of drugs, which, in certain conditions, 
may be of undeniable benefit, Whether, as Hueter believes, 
it ix also equal to the task, which physicians have attempted 
to accomplish by direct introduction of aqueous solutions of 
medicines into the cireulation (intravenous infusion), is another 
question, which does not occupy us here at present. At all 
events, ‘lymphatic infusion,’ az above practised, possesses the 
advantage of belng very simple and convenient in its manage- 
ment, and allows of repetition at pleasure, as also of a more safe 


and gradual passage of the drug into the blood. 


Locat. axp Gexenan Errrcts accompanying tae Use or THe 
Hlyropermic INgecrion, 


We shall of course not take into consideration the local and 
general effects which are produced by the peculiar properties of 
the injected medicines, as, for example, the sedative action of 
narcotic injections. We have presently to do only with more 
or less noteworthy effects nnd accidents, to which the act of 
hypodermic injection, as uch, directly gives rise, or by which, 
in exceptional cases, it may be accompanied. 

Among the most common of such local effects, whieh are 
both unintentional and unwelcome, is the pain which may be 
caused by injury to the cutancous nerves in making the punc- 
turo, and im the stretching and tearing of the skin and sub- 
cutaneous tissue in injecting the fluid, and also by the irritat- 
ing character of the drug injected. Ifwe leave out of sight 
the last fuctor (which we should endeavour in general to exclude 
ag much as possible, by suitable choice, solution, and dilution 





‘on account of rich development of subcutaneous 

tate the regular distribution of the injected fluid. 
important for this object is the use of a pure, clear, a 

as possible neutral solution, containing no impurities or deposit: 
of crystals, &c, Much might be said on this subject, which 
‘nay appear trifling, but one must be a witness of the indif= 
ferent: way in which, and the imperfect instruments and 
tions with which, injections are often made by physicians, an 
latterly even by the laity, in order to hear without surprise 
the complaints made here and there of the great pain suffered 
from the injection of some common remedy which we ourselves 
have hitherto always found to be comparatively painless, It 
is, however, quite intelligible that we should not shrink from 


the use of strongly irritating, in themselves 


injection of 
mind. On th 
fulness of the { 
looked that the injection is very fr 
¢ who, in virtue of tho natur 





enongh intothe subentuneous tissue, so as to move freely in it, or 
that, owing to the piston moving with difficulty, and the sus 
pension of solid particles in the fluid, the expulsion of the 
fluid from the syringe takes place violently and suddenly, 
and some of it is then again forced out of the puncture by the 
side of the cannula. A capillary hamorrhage from the puncture 
is pretty surely avoided, under ordinary conditions, by proceed- 
ing cautiously and avoiding dilatation in the withdrawal of the 
eamnula, and by displacing the skin, and immediate compression 
with the thumb. (Un the other hand, in pathological conditions 
the distended venous capillaries of the skin may give rise to a 
very considerable hmmorrhage, as I have not unfrequently 
observed in cases of scintica in the lower extremities of fat, 
plethoric individuals, suffering from abdominal disturbances » 
aud venous stasis. It is true this hemorrhage is not of itself 
dangerous, and might even in questionable cases be regarded 
48 a convenient depletion ; yet still it is troublesome and casts 
doubt on the success of injection, inasmuch aa a portion of 
the injected fluid is easily washed out along with it. A careful 
choice of the seat of injection will, asa rule, prevent this undesir- 
able occurrence; still one may certainly be at a loss if, on the 
one hand, the choice of the locality is materially restricted by 
the existing local disease and the special indications connected 
with it, and if, on the other hand, a more frequent repetition of 
the injection is required by the chronicity of the disease, 

An accident, at all events, of still more mre oceurren 
amd of which, for my own part, notwithstanding my having 
performed injections innumerable times during seventeen 
years, I have never yet seen a good example, is the penetration 
of the camnvla into the lumen of a larger subcutaneous vessel 
(vein) and the change of the hypodermic into an intravenona 
injection. Nuassbaum, in 1865, first drew attention to the 
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possibility of this, and depicted in glowing coloure the 
frightful conxequences of euch an involuntary medicinal iufu- 
sion, partly from experiences he had himself 
Effects similar to those which Nussbaum had the: 
observing three times on himself, and as often om patients, 
are also mentioned by Schirmeyer, Feith; Chooppey 
by Schiile, who, rather curiously, attributes them to ‘reflex 
action transmitted from the seat of puncture to the medulla 
oblongata.’ All these observations refer exclusively to injections 
of morphine; and the puncture of a vessel and direct penetra 
tion of the cannula into vein ix, in this ease, 
inferred from the immediate and exceedingly violent appearance 
of symptoms of morphine poisoning—formication, first in the 
bands, then in the whole body, redness of the face, sometimes 
also of the whole body, strong pulsation in the arteries, feeling 
of heaviness, sickness, and vomiting, swooning, sudden falling 
down, &e. However, when we look more closely at the eases 
under consideration, we find that sometimes maximal and even 
ultramaximal doses of morphine were injected (Chouppe, 
0-03 grm., or 4 grain; Nussbaum as much as 0-12 grm., or 
. 18 grain). Sehiile also remarks that the severer symptoms 
of shock appear so much the more frequently according as the 
injected dose is larger. Moreover, there is much else that 
spenks against the occurrence of injury to the vein; for instance, 
the statement made by Nussbaum, that he succeeded im 
extracting a portion of the injected Awid along with the blood 
by drawing back the piston of the syring T,at least, cannot 
rightly explain this to myself in the ease of infusion into a 
vein, even were the power of the blood current in that vein 
ever so small, and considering also the pause, of certainly 
more than a few : 
effects and the extrac! 
such cases had partly infiltrated into th 
taneous tissue. At all events, we can ij 
cages the opening of the cannula may 
opposite the mouth of a large tissue-canal ns 
stomata of 4 lymph vessel, and by that means a partiall 
pussage into the lymphatic system may take place (vide 
supra). Nor is this circumstance to be overlooked with regard 
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to certain of the above cases, that, in sensitive persons, even 
the punctare iteelf, or the injection of an entirely indiffer- 
ent fluid, such as water, may produce sudden symptoms of 
fainting, as appears from communications by Krishaber, Peter, 
Semeleder, and others, Still more may the irritating character 
of the fluid employed for injection bring about swooning 
or shock-like phenomena in a reflex manner. To me the 
statement of Schiile with reference to thie subject is inte- 
resting,' that he never again observed the severer form of 
‘respiratory and circulatory paralysis’ after injections of mor- 
phine from the time that he ceased to use acidified solutions 
of morphine (acetate of morphine with addition of acetic acid). 

‘To guard against the undesirable occurrence under consi- 
deration, Nussbaum recommends very slow injection and im- 
mediate drawing backward of the piston on the appearance of 
mischief; Chouppe, on the contrary, advises that we should 
first introduce the cannula wlone and make sure that no blood 
flows out of it, and, if this occur, that we ought then to seek 
another place, or make a deeper puncture before beginning the 
injection. I, for my part, cannot attach to these propomls any 
great practical importance, 

Miinchmeyer believes that he has observed the puncture of 
at larger lymph vessel. He saw, after subcutaneous injection 
of distilled water, the rapid appearance of large, irregular, 
intensely itchy wheals or eruptions round the seat of injection, 
and tried to find the explanation of these in the distension of 
the finest lymph tracks, in consequence of an injection into a 
lymph vessel. Ihave seen the development of a good deal of , 
erythema urticatum around the punetare follow each injection 
made on the anwsthetic side in a case of hysterical hemianesthe- 
sia, but never, on the contrary, on the healthy side, and J leave 
it undecided whether there was perhaps here some question of 
a subparalytic condition of tho finer blood and lymph vessels. 

the circumscribed changes of the skin, which often 

eccur in the immediate neighbourhood of the puncture, are to 

‘be explained in this way. Usually there appears after the 

injection, sometimes not until several hours after, a small red 

areola aronnd the puncture, more rarely a small whitish swel- 
* Handbuch der Geiseskraukheiten, p. O10. 





and is at most perceptible only as a fine point, 
with avery tender sensitive skin, sopectali a os 
the cere without any 


ture. Se rca mouattes aoctlee eae 
are perkaps to be attributed to more or leas limited distension 
of the canals of the tissues and finer lymph tracts opening into 
the puncture. They form, however, a gradual transition to 
those disagreeable effects of the injection, which we are accus- 
tomed to elass as local inflammatory effects, and which lead 
to more or less serious destruction of the tissues, with ecchy- 
mosis, mortification, ulceration, or the formation of abseesses. 
‘The fear that subcutaneous injection may result in local 
inflammatory effects is already somewhat old. Though Wood 
himself and his immediate successors do not seem to have 
felt it, yet: Hunter in particular expressed the fear that, ly 


frequent Horpe of injections in one and the same region 


acquainted with it, contains nowhere re! 
numerous direct confirmations of my opinion. Nowhere willit 
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be found that the injection of pure water, or even of a clear 
filtered solution of morphine (made with water or glycerine), 
and not acidified, hax resulted in phlegmon and abscess, That, 
however, on the other hand, from the injection of solutions 
of morphine in creosote (Rynd), or muddy solutions of extracts, 
such as extract of belladonna (Garrison), or solutions of quinine 
—which, as a rule, are very imperfectly prepared and easily 
become mouldy, as is reported by Gualla, Fischer, Steinhaus, 
Von Fillenbaum, Mitchell, and others—more or less abundant 
suppuration und ulceration ensue, can cause as little surprise 
‘as the appearance of similar accidents after the injection of 
violently irritating substances. As examples of the latter, 
which have in many cases produced local irritant effects and 
suppuration, may be mentioned veratrine, saponine, chloroform, 
hydnite of chloral, oil of turpentine, tincture of eantharides, 
nitrate of silver, tartrated antimony, concentrated solutions of 
chloride of sodium, iodide of potassium, &e. 

In connection with the bad effects of locally irritating drugs 
and solutions, may be mentioned various statements on the 
appearance of tetanus after subcutancous injection of quinine in 
intermittent fever (Fonsmgrives, Devaine, Mitchell), These 
statements proceed exclusively from tropical regions (French 
colonies in the East Indies ; New Orleans), and possess, more 
‘over, a character little to be trusted. Especially in the commu- 
nications of the French physicians (Fonsaagrives, Devaine), 
there seems, according to Sourronille, to be every appearance of 
a confusion of diagnosis, seeing that cases of endemio tetanus, 
which is always present. in Eastern Asia, expecially in the marshy 
districts, were confounded with those of pernicious intermittent 
fever, and injections were even made in ulready existent tetanic 
fever, In the case reported by Mitchell from Now Orleans it 
is stated that not until two months after the injection waa a 
deep ulcer formed at its seat, and death followed with tetanic 
symptoms. Mitchel) ascribed this to the locally irritating 
action of the watery non-acidified solution of quinine, and 
assures us that he, has heard of several similar cases. It is, 
however, conceivable that a deposit of crystals of quinine, 
in imperfectly prepared solutions of that drug, might cause in- 
tense local irritation of the sensitive nerves, and might thereby 
reflesly excite tetanus, 


Pi. 2 


in the literature of the subject, bat ‘which 

by any means be denied. The means of 

dangerous oceurrence are self-evident, In hospitals and die 
penvaries great attention must always be paid to the use of 
hypodermie syringes ; the cleansing of them ought to be car- 
fally superintended, and the performance of the 

entrusted entirely to the Diis minorwim gentium, the subarli- 
nate physicians, or the attendants on the patients. 


Tn connection with this discussion of the local effects of 
the injection, a few remarks, arising directly in part from it,on 
the selection of the seat of injection may find a place here. 
This indeed in a large number of cases ix indicated by the 
locality of the affection, at least for those who, along with the 
general effect of the drag, caused by absorption, believe also 
in the local, especially the sedative, effect of the injected 
drug—a question the answer to which will occupy us further 
on. In numerous cases, on the contrary, no special local 
indication exists, and the question might arise whether hens 
the selection of the seat of injection is entirely a matter of 
indifference, or whether it requires a certain amount of con- 
sideration and precaut For even in such cases certain parts 
of the body must, more or less, unco 
eluded, whilst others, ou on ee contrary 


(under the Tnitati set mete 

sensitive portions of the s 

have been found by experience to exhibi 
extensive reactionary effects, as ec! 


be ruised in large folds; and, finally, 

numerous large venous branches run super 

grounds, the nose, the eyelid, the neighbourhood of the 
auricle, the front and sides of the neck, the axilla, the elbow and 
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fingers, the scrotum, &e. are in genera less suitable for injec~ 
tions ; and in certain cases many peculiar individual considera= 
tions may be required to be taken into account besides those 
mentioned. Of course when we desire the general action of the 
remedy, those portions of the body are as much as possible 
to be excluded in which absorption is rendered difficult or is 
prevented by existing local pathological affections, such as 
stasis, oedema, inflammation, extravasation, &c. Moreover, even 
under normal conditions, absorption docs not scem to take 
place in all parte of the body with equal safety, rapidity, and 
precision. It is evident that the varying thickness and strength 
of the subcutaneous tissue, and the varying proportion of its 
veins, lymph vessels, &e., must: exercise: some influence. It is 
‘true that precise data as to the local differences which in this 
respect prevail among men are very difficult to procure; we can 
only here, as I shall show more particularly further on, regard 
the appearance of certain primary and easily determined symp: 
toms of medicinal action as somewhat doubtful indications. 
The results of such experiments are somewhat contradictory on 
account of the numerous existing individual diversities ; still 
they always prove with some certainty the superiority of certain 
portions of the skin, to which belong particularly the region of 
the cheeks and temples, and neck, the inner side of the upper 
arm and thigh, the epigastric and hypogastric regions, ko. 
From cosmetic consideration, injections in the face, especially 
at the temples, must be avoided in women with a very tender 
skin (though Yon Graefe recommended them as being prefer- 
able, with special regard, it is true, to ophthalmic practice). 
So also the physician, when injecting into the extremities, will 
keep as far as possible from the course of the large yaecularand 
nervous tranks at the inner side of the limbs, as well as from the 
joints, Finally, where immediate injection is necessitated, he 
will simply perform it on that part of the body which is most 
easily accessible, without previous exposure, even though in 
other respects it is inferior, as, for instance, the back of the 
hand and the neck, 


Of special importance for practical therapeutics are the 
‘observations which refer to the rapidity of absorption of the 





experiments 
with bydrocyanie acid, If about 0% cem. (8 ming.) of a 
5 to 8 per cent. solution of hydrocyanic acid is injected under 
the skin of the back of a rabbit, the animal, asa rule, remains 
quiet from 10 to 26 seconds from the moment of the injection, 
‘then all at once falls on its side, iy seized with violent: 
convulsions, with dilatation of tho pupils and starting of the 
eyes, and scarcely half a minute elapses before pulse 
tion cease. I have, for sixteen years, in the course of each 
session's lectures shown this experiment, and never seen the 
effect, imposing in its suddenness, fail to appear with a good 
preparation of the indeed when a stronger solution (20 
per cent.) of hydrocyanie acid ie used, the convulsions may 
appear during the injection, so that it is scarcely possible ta 
finish it. Of course the inference from this is not that the 
whole of the injected hydrocyanic acid, but that. a sufficient 
quantity to produce symptoms of poisoning in such an overpower 
ing way, isabsorbed. The great und energy with whieh 
other poisons, especially vegetable ones 
nine, nicotine, &e., by subcutancou 
toxic effects peculiar to them, and 
from innumerable exper 
= among ears 


however, will occupy us f 
sy to conceive that ¢! 
man by observation of the first manifestationa 
ological or toxic action of the substance are leas st 
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almost always relatively small quantities of substances intended 
for therapeutic purposes, and which do not set in euch a violent 
way, that are used ; there is also an additional diffieulty in the 
irregularity of the appearance and order of the first toxie 
phenomena and in the great individual diversity in sensibility 
to medicinal action, such as, for example, appears in a very 
prominent manner with the drug which is most used in a 
hypodermic form, viz. morphine. But, even though one takes 
account of all these circumstances, yet, in a large number of 
patients, the astonishingly early average appearance of certain 
relatively frequent; pharmacological phenomena after injection 
abcd aoe atropine, ergotine, apomorphine, Xe, can easily 
confirmed. After subcutaneous injection of 0-01 to 0-03 
oe (0°15 to 045 grain) of morphine, there may be observed 
very often, without the necessity of supposing a penetration of 
a large cutaneous vein, almost immediate heaviness in the 
limbs, lassitude, burning in the head, slowing of the pulse and 
respiration, and, in irritable individuals, restlessness, anxiety, 
faintness, nausea and a tendency to vomit, and 
sometimes also a bitter or sour taste in the mouth; many 
patients complain of a peculiar feeling of tightness in the back 
of the head, others of a similar feeling in the throat or in the 
region, ax the first regular eymptom of the commenc- 
ing medicinal action, which they experience after 1 to 3 minutes, 
or even earlier, There can be no question of 
here; for those who are habituated to the use of injections of 
morphine can very readily distinguish whether, instead of a 
solution of morphine, water has been injected, and whether, 
fnstead of the strong solution, a more diluted one, or instead of 
the usnal dose a srnaller one has been injected. Soalso after the 
injection of 07001 to 0-003 gramme (0-015 to 0-045 grain) of 
atropinr, in 2 to 3 minutes, or even earlier, there is felt a 
considemble quickening of the pulse rate, increased feeling of 
‘warmth in the head, sometimes also a feeling in the throat and 
stomach as if there were a tendency to vomit; comparatively 
early, in 10 to 19 minutes, the evident: symptoms of the action 
of atropine —viz. dryness and soreness of the throat, mydriasis, 
&e.—lecome perceptible. After injections of ergotine (0-1 to 
0-2 gramme, or 1°5 to 3 grains of the aqueous extract of ergot) 





ing of the skin, small intermittent pulse, examples 
might be increased and varied at pleasure, but it is sufficient 
for our purpose to have ealled to mind the effect. of some of the 
drags which are best known and most generally used for in- 
jections. 

In order to procure from animals still more precise data asto 
the mpidity of the absorption of substances when eul 
injected as compared with their internal administration, I hare 
endeavoured to directly detect. them in the circulating blood, 
The choice of solid or fluid substances, suited for this purpose, 
is certainly very small, as, on the one hand, drugs which undergo 
decomposition at the seat of application or in the blood itself, 
and, on the other hand, toxic substances which considerably dis 
turb the circulation, must be excluded; and, moreover, only 
such snbstances can be used as can be easily recognised in small 
quantities of blood, even when very largely dilated. The alha- 
loids and glucosides, as also the metallic salts, &c., which are 
chiefly used for subcutancous injections, are entirely unsuited 
for thir purpose, I found a suitable substance, however, in 
amygdalin, the eoluble nitrogenous glucoside (C,,H,,NO,,) 
contained in bitter almonds, whieh in elf is not poisonous, 
but which,as is well known, in contact w: 
of the sweet almond, at the temperature 
water and becomes split up into hyd: 
cil of bitter almonds. A gramme of | 
way 0°06 gramme of hydrocyanie ac 
of bitter almonds, an extrémely small trace of 
tectable by its smell, The experiments were made on rabbits 
in the following way. Before the subcutaneous or internal ad= 
ministration of the solution of amygdalin, the external jugular 
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vein of one side was exposed and opened, and the opening closed 
with a small spring clamp. Then 3 tod e.em. of a solution of 0°] 
gnunme of amygdalin in 7-5 c.cm. of distilled water were either 
subeutancously injected, or introduced into the stomach of the 
animal by stomach tube, The testing for the amygdalin took 
place ab intervals of half a minute after its administration 
in such a way that the clamp in the vein was removed, and 
asmall quantity of blood from it was as hastily as possible 
collected in a glass vessel (watch glass) filled with a solution of 
ermulsin and slightly wormed. Afterthe necessary quantity of 
blood had dropped into the glass, the vein was immediately 
closed again, So long aa the blood contained a safficient 
quantity of amygdalin, the characteristic smell of oil of bitter 
almonds and hydrocyanie seid, on mixing the blood with the 
solution of emulsin, was perceptible, I found in these experi~ 
ments that, after the subcutaneous injection of the above- 
mentioned dose of amygdalin, the blood, to which some 
eraulsin had been added, yielded, as a rule, @ very distinct 
emell of hydrocyanic acid after the lapse of 3 to 4 minutes, 
and that the reaction was most evident after about 10 to 12 
minntes, whilst after 20 to 26 minutes it began gmdually to 
diminish. After the internal administration of an equal 
amount of amygdalin, on the contrary, a distinet reaction 
could in general never be attained before the lapar of 15 to 20 
wminutes, From these earlier experiments, more recently re- 
peated by me with like results, it does not follow as a matter of 
course that absorption has only begun in 3 to4 or 15 to20 minutes 
after the application, but rather, that it may be regarded as 
proved, that at that time so much amygdalin is accumulated in 
the blood that it can be distinctly detected by the test now under 
consideration. The result is therefore a double one—firstly, 
that absorption in subcutaneous injection generally proceeds 
with great rapidity and energy; and, secondly, it teaches us 
that when the same substances are administered by the mowth 
it is only after 15 to 20 minutes that an accwmutation of the 
drug takes place equal to that which happens in 8 to 4 
mbroutes in the subcutancous mode of administration. 

An indircet, but mach more convenient method, and one 
which is suitable in a greater number of eases, for the parpase 


the conclusion from which is that these substances are con- 
veyed into the circulation from the subcutancous tissne more 
quickly than from the stomach. Of experiments on animals 
which I made in this direction, I mention only those with solu- 
tions of iodide of potassium, or of iodine and iodide of potas 
sium, ferrocyanide of potassium, and tannin. All these substances 
are easily recognisable in the urine; and they could frequently 
be detected after gubeutaneous application in 4 to 5 minutes 
in the urine obtained from the animal by the catheter or by 
preseure on the bladder, On the contrary, after internal ad- 
ministration they were never recognisable earlier than in 10 
to 18 minutes. Of greater interest, as regards the question 
now occupying us, are experiments on men, as, on account of 
the different apie the organs of absorption, their identity 
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people can be done, after some practice, without 
difficulty), und if, in case of necessity, secretion is 
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chewing movements, pressure, application of sapid substances 
to the dorsum of the tongue, &e., a sufficient quantity of secre- 
tion is, as  rale, obtained in order to be able to teat the reaction 
of the drug every minute, and under certain circumstances even 
every half-minute, Of course, only substances can be used for 
this purpose which are known to pass into the parotid secretion (aa 
iodide of potassium, and corrosive sublimate), and which, more~ 
over, are easily recognisable even when much dilated. Tt may 
in many cases be advisable, instead of only the parotid saliva, 
to ase the whole of the buccal secretion for investigation, by 
which the difficulties of catheterising the ductus stenonianus, 
as well as accidental disturbances of the parotid secretion, are 
entirely excluded, and a larger quantity of secretion, though 
more diluted, is obtained for testing. 

The most suitable substance for experiments is iodide of 
potassium. That it passes into the parotid saliva as well as into 
the other secretions of the mouth I have proved by experiments 
in which the secretion from both stenonian ducts and the other 
secretions of the mouth were separately collected. The secretion 
was tested by means of fuming nitric acid and chloroform or a 
solution of starch. I experimented on seven persons, to whom, 
on account of syphilitic or scrofulous swellings of the glands, 
periosteal tumours, tophi, &e., iodide of potassium was being 
administered hypodermically, & syringeful of a solution of 1 to 
6 im distilled water being injected each time (thus about O15 
gramme, or 2 to 3 grains, of iodide of potassium per dose), On 
the whole, fifteen experiments were made: in these the first 
evidence of the presence of the iodide appeared twice after one 
minute, three times in the second minute, seven times in the 
third, and three times in the fifth; thus, in the whole number 
Of cases, before the lapse of five minutes! 

With regard to the slight differences, it appeared to me 
that they were perhaps caused by the selection of the seat of 
injection. The minimum of the time of the appearance of the 
salt was obtained by injections into the neck or the breast; the 
maximum, on the contrary, from injections in the thigh (in 
syphilitic tophi of the tibia), Tbe result of control experiments 
with the internal administration of the same doses of the 
sume drug was that, in six experiments, the first trace of 
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the salt was detected, once after 20 f 


detect the iodide of potassium in the saliva and urine after 9 
to 15 minutes; but in these cases much larger doses (0 25 
to 1 gramme, or 3:8 to 15-4 grains) were administered ine 
ternally by him, After the administration of 0-05 gramme, or 
0°77 grain, it was not detected in the urine. When absorbed 
by the mucous membrane of the rectum, Demarquay could 
detect it after 2 to 7 minutes in the saliva; by the respiratory 
apparatus (inhalation from the spray producer), after 5 to 6 
minutes in the urine; by the urogenital mucous membrane 
(bladder, prepuce, vagina)—the elimination takes place much 
Inter and with more uncertainty. The inference from thes 
experiments azipears to be that, after subcutaneous injection 
of drugs, their passage into the urine not only oceurs more 


rapidly than after ordinary internal administration, but also moro 
rapidly than after rectal, vesical, and vaginal application and 
after inhalation. 


with iodide | of potassium, T have also 
sublimate on the rapidity of 
subcutaneous and after the 
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after internal administration of a similar quantity of the salt, 
ite passage into the saliva was never detectable within such a 
short time. 

Closely allied to the demonstration I have offered of sub- 
stanees appearing more quickly in the seeretions after subeu- 
taneous injection than after internal administration, and that 
thus their elimination begins sooner, is the question whether 
the elimination also ends sooner, and thus whether the whole 
dmation of the stay of the drug in the organism generally is 
shorter. This question is not without interest for the thera- 
peutic application of subcutaneous injection; for, if answered in 
the affirmative, the conclusion would be admissible that every 
wingle dose given hypodermically corresponds to a more intense 
but yet a more evanescent effect, and that a cumulative effect. 
ia more dificult to obtain, by this method of administration, 
from a succession of doses. 

‘The therapentic observations on the use of yarious narcotic 
and other drugs, such as atropine, digitalin, strychnine, &e., do 
not at least contradict thie conclusion, In order, however, to 
‘obtain more precise information, I endeavoured, in the case of 
easily detected substances, to fix the moment of their dis 
appearance from the secretions (wrine, saliva) after swhcuta~ 
neous and after internat administration. In experiments on 
animals with this object I used chiefly ferrocyanide of potassium, 
but also iodine and pike al goteastinck cot tannin. To several 
rabbits equal portions of ferrocyanide of potassium (10 com, of 
an aqueous solution of 1: 6) were administered, in some subeu- 
taveously, in cthers by the mouth, and the urine at regular 
intervals was tested, after acidification, by means of ferric 
chloride. (As part of the ferrocyanide is converted into the 
ferrideyanide in the organism, it is advisable, in case a reastion 
i not attainable with ferric chloride, to endeavour to secure one 

c rto it has constantly turned out 
that, after subcutaneous injection of ferrocyanide of potassium, 
its presence in the wrine is always confined to the first 24 
hours, and that, as a rude, the reaction after 16 to 20 hours ix 
very feeble. Whereas, after internal administration of the 
same doves, the urine, contained even on the seoond and third 
eemmens  A70 eaiition, cnc open: esters hours it 
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‘indeed, about the end 
of the second and third days the reaction, av a rule, was 
wtrongest. 7 


‘These results were confirmed by Cyartinski,! who worked at 
this subject under the direction of Landois. He also, after 
the internal administration of ferrocyanide of potassium, could 
detect it after, at least, 48 to 50 hours, in certain cases even 
after 80 hours, in the urine of the animals experimented on, 

‘The experiments made on rabbits with a solution of iodide 
of potassinm and with tannin yielded, also when lately repeated 
by me, precisely the same results. The time between the 
introduction of these drags into the orgunism and the comple- 
tion of their elimination by the urine is, according to these 
experiments, two or three times greater after internal than after 
subcutaneous administration, so that the rapidity of the elimi- 
nation proceeds in an almost equal degree with the mpidity of 
absorption and the accumulation in the blood. I have made 
experiments of a similar kind on men, employing, as already 
mentioned, iodide of potassium, and using its detection in 
the saliva of the parotid, or in the mixed secretions of the 
mouth, as a means of testing the rapidity of its elimination. 
‘Though the differences here were less prominent and striking 
(which was really owing to the stiller doses), yet the results en 
tirelycoincided with those obtained from experi 
In the whole 15 cases of hypodermic 
potassinm, it was still detectable i in the saliva after 12 hours; 
in 14 after 18 hours, in a 
after 36 hours, an 
time. As regards its 
cases it could be detected in the sal 
cases after 24 hours, in 3 cuses afte 


1 Veber dle Resorptionagesoheindighrit wnd die  dafentheitdoe? des 
Katinmciscnoyandr in thicriachea Kérper, Dissertation, Greifswald, 1467. 
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drugs and poisons, the daily repeated introduction of these into 
the organism by the mouth must produce an important eumula- 
tive effect, because only a relatively small part of one dose is 
removed from the body before the next one is administered. 
In subcutaneous injection, on the contrary, such a cumulative 
effect cannot easily happen, because, by the time that a fresh 
dose is given, the elimination of the former ane has already 
taken place pretty completely, and by this means the simul- 
taneous presence of several individual doses in the circulation 
is rendered impossible. We can thus by subcutaneous injection 
not only considerably inerease the rapidity of absorption, and 
along with it the prompt and energetic action of each indi- 
vidual dove, tut, at the same time also, with greater certainty 
prevent the often undesirable occurrence of cumulative effects 
afler the necessary repetition of the medicine. 


The question previously suggested, whether, along with the 
general effect produced by absorption, a xpecific local ¢ifect 
from the ecboutancously injected substance also takes place, 
refers, in the sense now occupying us, only to a local effect on 
the activity of the nerves, such as may be produced by exciting 
or depressing medicines, as narcotics, acting cither on the 
moter or sensory nerves in the neighbourhood of the seat of 

i ‘This question, it is easy to see, is not only of theoretic 
but also of eminently practical interest. In an extremely large 
number of cases we wish, in the subentaneous injection o 
narcotic and sedative medicines, &c., to combine a specific local 
action with the effects due to absorption. We would often 
give the former the preference, could it be obtained alone, 
especially where the object to be gained is the abatement of 

or the arrest: of cramp, &e. Indeed, many applications 

of the hypodermic method that have been proposed rest really 
on the supposition of a specific local action (for instance, the 
recommendation of injections of opium for the production of 
locul anesthesia in minor operations). Since the hypedermic 
method became known, the large majority of the opinions 

| expressed about it are more or less in favour of a specific loval 
action, without regard to any other particulars than empiric 

} of the local success in pathological irritatire con= 
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satlocy ov aver,fejaaatly douy not aNGe Sel taion eee Eee 
effects dependent on absorption, and should therefore certainly. 
be regarded as part of the general action of the medicine. In 
other cases, it is true, the characteristic effects of absorption are 
absent, whilst the effect on the pain and convulsions is never= 
theless present; but even this circumstance does mot furnish 
a decisive proof in favour of a specific local action, For, as we 


q 

almost from the moment of injection. The objection mised by 
Ch. Hunter may therefore be well founded, and it may be that 
even the action perceptible nt the locality of the injection is 
produced only through the circulation, and vnly represents a 
part of the general action, and that therefore the advantage of 
the hypodermic method really consists only in the easier, mere 
tapid, and more complete accomplishment of the general action 
of the remedy. 

In opposition to this objection, therapeutic experience 
teaches us that the locality of the injection, especially in these 
cases in which the drugs injected are morphine and similar 

sin tee local affections, such as neuralgia, reflex 
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phine—for instance, in reflex spasms (blepharospasm), in which 
the previous discovery of a possible point of proseure of the 
involved sensory nerves must guide us in the selection of the 
seat of injection. Similar observations I have myself made very 
frequently in nenralgia, reflex convulsions, and other painful or 
convulsive local affections, Especially instructive, in the de 
monstration of the localised character of antalgic action, are 
the cases of bilateral neuralgia and similar affections. Som- 
merbrodt, for instance, adduces in proof of the local action a 
case of bilateral sciatica in which the injections made on one 
side always resulted in the ubatement of ymin on the side of 
the injection, but not in the opposite limb. I have already 
communicated an entirely analogous case in the first edition of 
my ‘ Hypodermatische Injection’; it was that of a thoroughly 

mun, forty years of age, with double sciatica, 
where the injection made at the painful spot always resulted in 
complete analgesia on that side of two or three days’ duration, 
whilst on the other side, after the general narcotic action had 
pasted away, the pain immediately returned, 

In diffuse reflex spasms also, expecially in epilepsy of peri- 
pheral origin, eclampsia, traumatic tetanus, &c., the local 
benefit of narcotic injections often appears in a very prominent 
and striking way ; for instance, in epilepsy, injections performed 
at the seat.of the aura, or in the locality of the corresponding 
nerve trunk, alone afford relief. On account of the extended 
application which subcutaneons injections of morphine have 
found in the department of peychology for more than ten years, 
the experiences of psychologists have special weight in the 
docision of the above questions. Schiile, in whose establish- 
ment the curative treatment of the insane by injections of 
morphine received its methodical development, speaks as follows 
oa this point:' ‘A further advantage of subcutaneous injection 
over internal adminietration is the local anwsthetic action, And 
in #0 far ax these peripheral pains have been found by experience 
to act an important part in the excitement of cortain psychical 
paroxysms, local application in these particular cases effects 
ineomparably more than administration by the mouth.’ ¢A ( 


' Hasdvach der Geisteabranthci¢en (vol. xvi, of the Handbwch dor 
speciation Pathologie und Therapie ot Von Ziomssen, Leipaig, 1878), p. 667. 
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It is true, however, that therapeutic observation and expe 
rience still leave many a doubt with regard to the local action 
exercised by the remedy injected, as an absolutely certain 
criterion is not afforded by the theripeutic result alone, Inthe 
hope of obtaining such a criterion, I made experiments at the 
beginning of my investigation of hypodermic injection, in order 
to determine in healthy persona, by direct observation, control 
experiments, and measurements, the decrease of sensibility in 
a part after the local injection of a narcotic alkaloid, as mor- 
phine, atropine, &c. Observations on the tactile sense of the 
skin, made by Weber’s method, are expecially appropriate for this 
purpose. From earlier investigations of Lichtenfels, it is well 
known that, after the internal administration of narcotics, the 
whole tactile sense ig leasened, and the diameter of the ‘touch 
limit’ (smallest limit in which two points applied to the skin 
can still be recognised as dual) becomes increased over the 
whole body. This was also observed by Siideckum after the 
hypodermic injection of morphine oratropine. In order to dis~ 
tinguish the local action, which we have now to consider, from the 
general one, I proceeded in the following way:—First, with one 
of Volkmann's msthesiometers (in which the distance between 
the applied p its could be precisely read off by means of a 
seale divided into millimetres), or with one of Sieveking’s 
wsthesiometers, the diameter of the touch limit was measured 
at symmetrical portions of the skin of both halves of the body, 
Then the injection was made on one side, and afterwards, at 
corresponding intervals, the changes that had taken place in 
the diameter of the touch limit on both sides were earefully 
skin used for the 
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materially smaller one, was perceptible. If the changes in the 
diameter of the touch limit in one und the same part of the skin 
are diagrammatically represented in the form of a curve, thie 
curve rises very quickly at the seat of the injection soon after 
the operation, reaches its maximum after a certain time, and 
then gradually falls, but remains, however, for a pretty long 
time above the abscissa, (The extent and duration of the nae, 
as well as the greater or less rapidity of the descent, vary, 
other things being equal, essentially according to the size of 
the dose injected.) On the corresponding part of the skin of 
the other side, on the contrary, there is sometimes no rise at all, 
sometimes a much feebler and later one, often only to be re~ 
cognised coming into contact with the descending part of the 
first curve ; sometimes even a primary fall to beneath the abscissa 
precedes this rise—i.e, there takes pluce here, instead of 
an enlargement, at first a diminution of the diameter of the 
touch limit, which appears to be cansed by the primarily 
stimulating action of the narcotic on the sensory nerve centres, 
perhaps also by the recently detected tendency in the body to 
antagonistic bilateral equalisation of sensibility. 

Pretty frequently at the same time there iz observed on the 
wide of the injection, after a longer or shorter action of the nar- 
otie within certain limits, a subjective varying of statements, so 
that persons experimented on, with the points of the msthesio- 
meter at the same distance apart, nevertheless believe they 
perceive sometimes two points, sometimes only one. Such a 
zone of uncertain sensibility is found, it is true, as Volkmann 
in particular has shown, under physiological conditions also, 
almost everywhere; it is, however, then much smaller, While 
normally it amounts, as a role, to 1 to 14 mm. (O04 to 0-05 
inch) it may, under the influence of the nareotic in the 
vicinity of the seat of injection, extend to 10 mm. and even 
more, 

To describe additional experiments appears to me unnecee- 
sary; [refer my readers to my other publications on the sub- 
ject, and only remark that lately the testing of the electro- 
cutaneous (faradic) sensibility , gave me analogous results, though 
with less striking differences, in symmetrical portions of skin. 
‘The considerable extension of the touch limit at the seat of 





the corresponding part of the other side. If the is 
made in a part of the body in which a sensory or mixed 
sire teak roe wipatcialy ae hee ae 
nerve at the head of the fibula, the tactile 


seat of injection in a much higher 

experiments we have, as I believe, tho proet that eattaieleaas 
cotics, such as morphine and atropine, apart from their general 
‘action, exercise also a specific local action on the sensory nerves 
in the vicinity of the seat of injection, by lowering relatively 
and absolutely the tactile sense, as well as the general feeling 
of the skin in the regions supplied by the nerves. Injections 
of distillod water gave no such results, nor did injections of 


strychnine, veratrine, and saponine ; but aometimes injections of 
2 per cent, solutions of carbolic acid did, the local anmsthetic 
action of which is, however, certainly very small. It would 
appear then that the local lessening of the sensibility cannot 
altogether be aseribed u 

or to the puncture, or 


* Loo, alt. p. 118, 
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nerves in animate before and after subcutaneous injections of 
morphine, However, the evidence afforded by the latter ex- 
periments is still subject to much doubt; for in the increase of 
the arterial preasure, which is caused by stimulation of the 
sciatic nerves, we are considering a reflex phenomenon produced 
through spinal (Iumbar) centres; the unaltered occurrence of 
reflexes would, however, not exclude the possibility of the 
excitability of the terminations of the cutaneous sensory nerves, 
and of the centripetal transtnission of nerve power along the 
sensory tracts, being weakened in a way which cvneiderably 
leszens the perception of tactile etimulation aeting on the peri- 
pheral cutaneous nerve endings. Thus it is well known that 
morphine in itself may have the effect of changing the arterinl 
pressure in men and animals; and indeed it appears, in animals, 
first to effect a passing increase of pressure, from vasomotor 
stimulation (Gscheidlen), which is followed by a stage of 
vaseular dilatation and lowering of pressure, Woltf! also 
arrived at corresponding results in man on the ground of in= 
vestigations with the aid of the sphygmograph, whilst, more 
recently, Witkowski,? on the other hand, has observed a small 
lowering of the blood pressure after every injection of morphine, 
which is in all probability to be ascribed to n dilatation of the 
vessels due to central causes. At all events this preliminary 
question is not yet sufficiently decided to make it possible to 
draw from the condition of the blood pressure in Jolly’s experi~ 
ments a certain conelusion with regard to the local setion of 
morphine, Even in the most favourable circumstances it could 
only be proved by these experiments that the excitability and 
conductivity of the large nerve branches are not locally altered 
by injections of morphine, whilet, on the contrary, such a local 
action might yet take place on the peripheral cutaneous tactile 
nerve endings. Iam at present occupied with experiments on 
the action of injections of morphine made directly into the 
connective tissue and the nerve sheath of the 
nerve trunks (sciatic) of animals, the results of which I 
intend to report hereafter. 


' Archie fir Payohictrte und Nereowtranbheiten, (1. p. @01. 
* Archin fur experimentelle Patholoyie und Pharmabolagie, vil. (1877), 
‘Bed part, p 247. 





action on the motor nerves. A priori it appears at least not 
ineonceivable that a specific local action of a stimulating or de~ 
pressing nature might also take place on the motor fibres of the 
nerves or intramuscular nerve endings after injection. In 
support of this supposition certain therapeutic facts at Teast 
may be adduced. Thus, for instance, Demarquay, in traumatic 
triemus and tetanus, asserts that he has obtained 

favourable results from direct ‘intramuscular’ injection of solu- 
tions of morphine into muscles in a state of cramp, as near as 
possible to the point of entrance of the nerves into the muscles. 
Also, with respect to curara, Gherini mentions, on the ground 
of a case of tetanus which had been cured, that curara injected 
directly into the tissue of a muscle accomplishes its relaxation 
quickly and permanently, Poli also recommends fnjection or 
inoculation into the muscular tissue itself; and Gualla, in spasm 
of the facial muscles, injected curara into the muscles of the 
cheek affected with spasm, with the best results, On the other 
hand, after the local subcutaneous injection of strychnine in 
paralysis, [ have of een the slighter toxic effects, a feeling 
of dragging and tension, tremors, twitchings, &e., appear first 
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ministration of strychnine simi 
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millimetres, Before injection, the distance between the coils 
was ascertained, which, with indirect unipolar stirmulation, 
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applied with the negative electrode, would produce a minimal 
contraction, After having thus ascertained the minimum of 
stimulus for the muscles of various nerve regions, as also for 
symmetrical nerve areas in both halves of the body, the injection 
was performed as much as possible in the vicinity of one of 
the motor nerves to be tested, or of the nerve to be used for 
stimulation, or a superficially situated nerve tronk, and then at 
periodic intervals the faradic irritability of the nerve used for 
injection, as also of the other selected nerves, was again com- 
pared as before, The results, as already mentioned, were very 
indefinite and contradictory. For instance, after injections of 
strychnine into the neighbourhood of superficial nerves, as the 
peroneal, the excitability was evidently sometimes increased in 
certain of the muscles which the nerve supplied, while in others 
it was quite unchanged. The increase of excitability was, how= 
ever, scarcely greater ‘than the simultaneous increase that could 
be detected in the muscles supplied by other nerves, as the 
tibial, or remote nerve trunks (obturator, crural), so that I 
could not infer that a local increase of excitability was produced 
by the strychnine. Just as little could T say that a local 


diminution of excitability was produced by morphine in this 
way It would indeed be over hasty to attempt to infer from 
the doubtful or negative results of these experiments that in- 


4 , Which reaches the nerve 
throngh the surrounding lar tissue, may possibly be too 
much diluted to prod for fibres, in proportion to 

eral effect, any distinet change of excit- 
fibres of the same nerve are perhaps 
subject to a perceptil “surable local influence, Experi~ 
ments on the & x 
that a local exciting or depressing action on the motor nerve 
fibres and terminations is produced by numerous substances, 
if these are directly : in suitable proportions, sufficient 
concentration, &c. This appears also to be partly the case in 
direct injections of solutions of nlkaloids on or under the peri= 
neuriam of the larger nerve trunks, such as the soiatie; but 
this is certainly a proceeding which we could make use of in 
men only in exceptional cases, and which besides could be no 
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We have now shortly to consider the relation toupee 
capa application of medicine stands to other methods 

of administration, especially to the usual internal administra- 
tion, from which at the same time the general indications for 
the use of the hypodermic method will easily be inferred. We 
may leave out of consideration all comparison with the methods 
of epidermic and endermic application; since, so far as these 
methods, as well as those of inoculation and implantation, have 
to do with a general action produced by absorption, they can 
hardly at the present day, for the reasons already diseussed, be 
regarded as rivals of subcutaneous injection, and exeept in rare, 
exceptional cases lave been entirely expelled from thermpentic 
pmuctice by the latter method, 

The case is, of course, entirely different with the internal 
administration of medicine in ite narrower sense—ite adminis 
tration by the mouth—though certain great enthusiasts, such 
as in general never fail to arise when new acquisitions are made 
in the domain of medicine, have even temporarily dreamed of 
its universal abrogation and the substitution of the wey 
method in its place. he 
once pasha that prodiernat) balsa though suited for = 
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tribute to limit the extent of usefulness of the hypodermic 
injection, and to oppose to its employment many contra-indica~ 
tions, even when it is used according to the generally recognised 
indications. 

The choice of drugs to be injected is restricted as follows, 
Except certain special indications be present, all those medicinal 
preparations must be excluded which may give rise to violent 
or destructive local changes of the tissues; as also all those pre~ 
parations which are quite insoluble, or which are soluble only in 
very large quantities of fluid or in strongly irritating fluids; and, 
finally, those which are efficient only in considerable doses of 
the drug, and where a correspondingly large quantity of fluid is 
necessary. On the whole, therefore, injection is specially suit 
able only for non-irritating, non-corroding substances, which are 
tolerably soluble in indifferent fluids (water, or glycerine), and 
the efficient: amount of whose solutions on an average never 
exceeds a gramme (15} minims). For the stme reasons, the 
employment of most inorganic drugs is almost entirely for- 
bidden, expecially the greater number and the most important 
of the silts of the metals, the acids, alkalies, &c.; ax also the 
employment of numerous vegetable remedies, whose irritating 
action on the skin, or difficult solubility, or largeness of thera- 
peutic dose presents a difficulty, as, for example, the ethereal 
oils, most of the resins and balsams, and most of the sub- 
stances reckoned in the class of the ‘acria.’ In practice, the 
nolection is reduced in the main to a group of active medi- 
eines, chiefly belonging to the class of narcotics, and even of 
these as a rule we can only their isolated active principles 
{narcotic alkaloids and glucosides). Though these, by reason 
of their conspicuous action and relatively small dose, appear to 


selves, which are caused by the insufficient purity and varying 
quality and activity of these preparations, their diffiealt solu- 
hility, deficient or uncertain knowledge of their pharmaco 
dynamic and toxic properties, partly also their high price and 
the difficulty of obtaining them. Thus, for instance, it is ut 
present extremely difficult, if not almost quite impossible, to 
get from druggists a chemically pure crystallised proparation 





Everyone, n 

tions on this matter will at once confess that, the prsetee and 
certain action which we obtain by the ordinary internal adminis 
tration of digitalis in suitable cases has not hitherto been ob- 
tained by the subcutancous injection at least of our German 
preparation of digitalin, and that peer ee 
warrantable in the meantime to seek inthe 

a substitute for the internal administration of this 

remedy. Noris the case very different with selchiciog, Ge 
aconitine, and physostigmine, the supposed producers of the 
action of colchicum, aconite, and the Calabar bean. Chemically 
pure curarine ig at preeent not to be got with certainty; the 
subcutaneous application of curara, however, must of course be 
confined to exceptional cases and conditions in which the strictest 
control and superintendence ean be exercised, on aceount 
of the extraordinary inequality and diversity of action of this 
drug. The high price, apart from other considerations, forms 
an essential hindrance to the more extensive application of 
many substances belonging to this department, suclt as eurarino, 
exerine, mnscarine, duboisine, &e, These examples eannot but 
show how in the 


Pel and 
fuct that for 
and which are otherwise very suitable for podermic injec- 
tion (e.g. atropine), are not very popular, ch a bad result. 
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as above described may be to a certain extent obviated, at any 
mte in the case of the drugs which are most relied on and most 
frequently used by physicians for injection, For this purpose 
we ought always, when treating patients whose individual sen~ 
sitiveness is not sufficiently well known from earlier experiences, 
to begin with the minimum injection dose, and, in addition to 
this, to warn them beforchand of the possibility of somewhat 
disquieting phenomena making their appearance, as, 0.g., vomit~ 
fug after injection of morphine. Further disadvantages of this 
method are the pain connected with its performance, which, 
though as a rule slight, is still rarely entirely absent, the possi~ 
bility of bad local symptoms, and the disinclination of many 
patients to it, a disinclination which arises from very various 
motives—the fear of the wound, prejudice, &c, Patients who 
are much afraid of the sight of blood or a wound have at firet 
& certain amount of fear or aversion to hypodermic injection, 
becanse of the operative procedure that is combined with it. 
‘This, however, as a rule vanishes after the first few 

of the smallness of the puncture, and the favournble curative or 
palliative effect of it, At the time of the gradual introduction 
of this method of treatment the mistrust of this new, strange, 
and mysterious operation, which was also performed by phy- 
sicians with much leas certainty and adroitness than it is now, 
was much more common and widespread. Nowadays this nega- 
tive difficulty of novelty is gone; thanks to the untiring efforts 
at popularising of the present day and to the ever more and more 
astonishing penctration of medical knowledge amongst the laity, 
all classes of the public are sufficiently—often indeed more than 
sulficiently—educated as to the value of the method under 
consideration, For indeed it happens to the physician nowu- 
days that other objections and scruples against treatment by 
injection—c.g. the merely temporary effect of injections of 
miorphine, and the danger of some injury to the whole organism 
being produced by this mode of giving it—are made by the 
patient or his friends. It has not been absolutely advantageous 
to the reputation of treatment. by injection in general that, at 
‘any rate in Germany, the hypodermic use of one remedy (mor- 
phine) bas been almost exclusively cultivated hy the majority 
‘of physicians, and bas been made the only standard of the 

Vou. i. oa 
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hy the laity of all sorts, and lastly even by the 
friends, in some cases oe te oa 
in others however with his permission, given for the : stat 
convenience.’ Now although these things are much to 
complained of, still on the other hand we must. oe 
their importance, and in instituting a comparison between 
different methods we must not forget that the usual internal 
administration of drugs is open to similar abuses, which are even 
more frequent and widespread, Apart from 
need only remember the habitual use of chloral, which is so exten- 
sive in England and America, the arsenic eaters of Styria, &e. 
Av against the disadvantages and evils of the hypodermic 
method which have been described, let us now consider the 
advantages which it possesses over the internal administration 
of dengs. These are of very various kinds, and are in some 
measure apparent from our former considerations, Especially 
must we remember the more rapid and energetic appearance 
of the general action produced by absorption, and the thera 
peutic effect dependent on this; also the combination of the 
general action with a desired local medicinal effect. But, apart 
from this, the hypodermic method ia applicable in a large series 
of cases in which the internal administration of drugs is unsuit- 
able, or contra-indicated by special conditions, or is rendered 
difficult or even impossible. To those cases in which covteris 








) We ore #0 advanced in this matter nowadays that already speculative 
Jaymen have pirated this theme in thelrown way. Vide Die Morphiumein= 

apritsungen, sicherer Fuhrer fir Acrtte wad Laien, by Paul Altvater, 2nd 
edition, 1879, 
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paribus drogs may be advantageously nsed in 
preference to being administered by the mouth—except wl 
we wish to combat, locally some existing affection of the diges 
tire wppamtus—belong numerous discases of the digestive 
system, especially those which arc accompanied by great ab- 
normalities of structure and secretion, with corresponding 
disturbances of fanction, and in which, therefore, we have to 
expect defective and imperfect absurption on the one hand, 
and irritation of the affected mucous membrane and increase 
wnd aggravation of the existing local processes from internal 
medication on the other. In this category must be placed, 
among other, conditions of obstinate inclination to vomit, of 
gastric irritability of pregnant and parturient women, of vomit- 
ing and diarrhaa, cholera, &c, Further, we must add those 
eases also in which exist: purely mechanical hindrances to the 
administration of drugs by the mouth, due either to their en- 
trance into the stomach being prevented by local diseases of 
the upper part of the digestive tmet—such as severe tonsillitis, 
foreign bodies, and stenosis of the asophagus and cardixe end 
of the stomach—or to attempts at swallowing and gulping, 
reflexly causing dangerous paroxysms, tetanus, local erumps, 
or general convulsions, as in hydrophobia and acute maniacal 
delirium; or, finally, to the patient obstinately refusing to 
submit to internal medication, a3 is not rarely the case in 
patients suffering from mental disturbances, as melancholia with 
suspicion of poisoning, &c,, where food ix often also refused. 
We must firther take into consideration the circumstance that 
there are remedies which only produce their characteristic 
action with difticulty and imperfectly, or indeed not 
at all, when applied to the mucous membrane of the digestive 
tract, either because there are some special hindrances to their 
absorption from the stomach or intestine, or because the secre- 
tions of the digestive organs so alter their properties as to 
militate against their physiological action. Experimental ob= 
servation teaches us that, in many classes of animals there exists 
@ peculiar tolerance of certain poisons, which almost amounts 
to total immunity, especially when they are administered in- 
ternally; and this condition must apparently be considered to 
‘be caused to some extent by some specific structural peouliari- 





ite alkaloids, In man, curam and its all 

only absorbed from the stomach slowly and wit 

their activity when administered externally, 

or hypodermically, is undonbted, We (Qulanenaiagy ete 
fact in the harmlessness of certain pathogenic substances or 
poisons producing specific diseases, especially organised con- 
tagin, when they come into contact with the mucous membrane 
of the digestive tract; while, on the othor hand, the entrance 
of the smallest quantity of these substances into a wound of 
the skin, or directly into the capillaries and veins, is sufficient 
to call forth symptoms of severe disease and even dangerous 
general infection, all of which has been repeatedly confirmed 
by recent investigutions. 

As further, though lees important, advantages of the subeu- 
taneous over the internal application of drugs, we may mention 
that, by the use of the former, the production of cumulative 
effects, which are often so undesirable, can be much more easily 
guarded against, on account of the more rapid elimination of 
the separate doses taken; also that the disagreeable taste of 
drugs, and the repugnance which children especially feel to tak- 
ing medicine on account of this bad taste, or indeed to taking 
medicine at all, and which we have to combat, is obviated; 
and, finally, that very much smaller sing doses of a remedy, nnd 
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general diseases which come on in paroxysme, ax in newralgia, 
convulsive seizures, asthmatic attacks, and intermittent fever, 

2. In ctses where we wish to combine a specific local menki- 
cinal action, especially on the sensory or motor nerves, with 
the general one, as in painful local affections of very variows 
kinds, neuralgia, reflex spasms, 

3. In cases where internal medication ix contra-indicated, 
hindered, or rendered impossible, as in psychical diseases, 
and in mackanical sep bacroptet lela ile fo 
digestive apparatus, or organic disease, structural 
or serious functional abnormalities of it; or where we wish to 
use & drug which produces its general action only imperfectly 
and with difficulty when applied to the gastro-intestinal 
mucous membrane, 


Tt is very difficult to determine beforehand what substances 
are exactly suitable for subcutaneous administrativn, The 
number of organic and inorganic drugs and preparations which 
have been used to a greater or less extent in this way is indeed 
very large. Of these, however, there are many whieh are 
entirely useless, others that are at least superfluous and that 
may be easily replaced by better remedies; others, again, 
that ought to be used only in exceptional cases, especially 
where local irritation, or alteration and destruction of tissue, is 
permissible or ie desired, and which, therefore, belong on the 
whole more to the domain of interstitial and parenchymatous 
injection. On the other hand it is to a high degree probable 
that the number of drugs fitted for subcutaneous use would be 
enriched by many that are uew and valuable, if we could succeed 
in isolating the active principles of both old and new crude 
drags, in the form of substances chemically pure and suitable 
for hypodermic injection, or if by proper pharmaceutical pre- 
parition we could render some other well-known remedies fit 
for this method of administration. 

I shall in the following pages describe in their order the 
remedies which it has been proposed to use, and those which 
are actually being used subcutaneously, and, when treating of 
the more important of them, I shall add a few short direction« 
and hints, which are based on my experience of them in prictice, 





With 
J may remark that Ihave sought to keep 
Fulck,' which I look upon as the only good ¢ 
tion of drags in accordance with the present 
T have of late made the foundation of my lectures 
medica, 60 far as [ could do eo without confusion, tk 
greater number of the substances which we shall have to 
up are organic, and especially organic bases and glucosides; 
further, also organic acids, alcohols and their derivatives, and 
aethereal oils and allied vegetable and animal substances. The 
inorganic remedies constitute the minority of those which are 
used hypodermically; they are various metalloide, inorganic 
acids, and preparations of the metals, 


ORGANIC REMEDIES, 
Opium and its Alkaloids (Morphine, Codeine, Narceine, 


Papaverine, Thebaine, Narcotine, Apomorphine). 


Opium.—Opium has been used hypodermically simply dis- 
i id al tl 
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per cent. and the sulphate 76 per cent, These differences are, 
however, in this connection not considerable, What is of more 
importance is the difference in solubility, at any rate as far as 
aqueous solutions are concerned. The most soluble is the 
sulphate, which we do not nse very often; it is said to be 
soluble in LO parts, or even less, of water (which, however, 
I have not been able always to confirm); the hydrochlorate 
dissolves in 20 parts, and the acetate, with a little acetic acid 
added to it, in about 24 parts. We should therefore advise as 
most suitable a 5 per cont. solution of the hydrochlorate in dis~ 
tilled water, or an seidified 4 per cent, solution of the acetate, 
‘The latter solution, however, on account of the addition of the 
acid, is more painful, and is subject to a fairly rapid decom- 
position and partial separation of the morphine salt, owing to 
gradual evaporation of the acid. Stronger concentrations of an 
aqueous solution are naturally not suitable. It is to be re~ 
membered that all aqueous solutions of morphine have this 
disadvantage, that they allow fungi to grow in them, and there~ 
fore cannot be kept for a long time. The growth of fungi can, 
however, be prevented by the addition of a small amount of 
chloral hydrate or of aqua laurocerasi (Dujardin-Beaumetz) ; 
such additions, however, are apt to interfere with the action of 
the drug, and they are not in all cases sufficient, Apparently 
carbolic or salicylic acid in very small quantity is better, as we 
see in the case of preserving solutions of ergotine. [The addi~ 
tion of salicylic acid to the extent of one per cent. of the 
morphine does not appear to prevent decomposition. —TRANSL. | 

‘The practice which is recommended by many pharmaceutists, 
and even here and there by physicians, of warming and purify- 
ing by filtration turbid solutions of morphine which are in a 
state of decomposition, or in which the salt has become pre= 
cipitated from its solution, is in no way advisable. Even 
though we may, by simple filtration, get a solution which is 
locally non-irritating and harmless, still we cannot accurately 
estimate the amount of inorphine in the filtrate, and therefore 
it has an unequal and uncertain action. Moreover, if we im= 
mediately use for injection the fluid which has been warmed, or 
wurmed and filtered, a pert of the morphine salt may be pre- 
eipitated by cooling during the filtration or during the injection, 


be 
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which is decidedly to be avvided. We nia pgs 
to the rule, that a solution of baptprrieeey soy, or 
come turbid and is decomposing and throwing down the ealt 
nvust not be used for injection under pret stom 
is much better (as 1 have done for nearly fifteen years): 

the morphine salt, which is to be used hypodermically, not in 
water, bat in chemically pure glycerine, and afterwards, when 
the injection is to be made, to dilute this solution with an equal 
quantity of distilled water. It is better for us to prepare our 
own solutions of morphine, since we cannot always depend on 
obtaining them equally and properly prepared by the: thro 
Acetate and hydrochlorate of morphine dissolve on. 

5 parts of glycerine ; Dat eis bat Cassa eee 
strength of 1 in 10, by warming over the spirit lamp 1 part of 
the salt with 10 of glycerine placed in a test tube. Such a 
solution is quite clear, yellow or yellowish-brown in colour, and 
does not become turbid even on standing for several months, 
and, if pure glycerine has been used, no fungus will grow in it. 
‘To this solution we may add an equal quantity of water. 

het seein ee aa! soe ee 1 gram, (18 gretins) 
Glyoorini pari +4 10 -6.cm, (190 sins) 


Calefac. et solution! vetete alte 
Ag. dest. + + 10 ¢6m, (150 mine.) 


We thus obtain a solution of 1 in 20, of which 0-1 to 0-6 c.cm., 
or 1 to 10 mins, (0-005 to 0-03 gramme, or jy to} grain, of 


morph. hydrochlor.) would be the usual single dose. 
Fre. 4, h may administer mor 


square, 24 of which are 
| which is inserted into a small 
“Each of these discs contains 0-01 gramme of mor 
phino, and is quite soluble in a few drops of warm water ; and, 
as I have convinced myself, they may be kept for years without 
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deteriorating, and they are much more convenient for the 
physician to carry with him than the usual morphine solution. 

Codeine is not used much, and we can quite well do with- 
out it. For injection, it is dissolved in dilute hydrochloric acid, 
or @ one per cent. solution of hydrochlorate of codeine is need, 
the dose being twice as much aa that of morphine. Discs are 
made containing 0-015 gramme (} grain). 

Nareeine is dear and not suitable for hypodermic injection 
on account of the difficulty of dissolving it; its therapeutic ad~ 
vantages over morphine are very doubtful. We must dissolve 
the alkaloid in dilute hydrochloric acid; the solution, however, 
very soon decomposes, and the narceine partly separates ont. 
Dose, two or three times that of morphine (up to 0-08 gramme 
or 1} grain). A combination of morphine and naroceine has 
been recommended; 1 gmmme morph. hydrochlor. in 20 
gmmunes water, with | to 2 ccm. of a 10 per cent, solution of 
narceine (Lubanski). The advantage of this is very doubtful. 

Papaverine, which is of very dubious value as a hypnotic, 
has been lately used subcutaneously in the treatment of mental 
diseases (Leidesdorf, Schiile), It is soluble in dilute hydro- 
chloric acid, and the dose of it is the same as that of morphine. 

Thebaine and narcotine, which are the stimulating alkaloids 
of opium, are quite worthless for hypodermic as they are for any 

ie use. As to laudanosine, which hus lately been in- 
vestigated by Falck, we have no experience of it. 

Apomorphine, on the other hand, is much used as an emetic 
and expectorant, and most frequently in the form of subeu- 
tancous injections. The best preparation for our purpose is the 
bydrochlorate (amorphous or erystalline), which is usually dis 
solved in water, 1 to 100; such a solution often, however, becomes 
turbid, owing to # partial separation of the salt, so that a still 
greater dilution may be necessary. The dose of the above 
solution is, as an emetic, 03 to 0-8 ccm. (5 to 12 mins.),= 
0-003 to 0:008 gramme of apomorph. hydrochlor., for adults, 
and 0-1 to 0:15 cm, (1} to 2} mins.) of solution, 0-001 to 
00015 gramme of the salt, for children ; az an expectorant, lees 
lose must be given. [The dose, to begin with, should be small, 
und let it be ropented if it fails to net. A dose of 10 mgrme, 
produces in many persons very violent symptoms.—TRaNst-] 





‘The extract of belladonna is used now and then, bat it is 
not to be recommended on account of the liability to the 
formation of an abscess at the seat of puncture, 

Atropine is not used in the form of the pure alkaloid, which 
is extremely insoluble, but in that of its salts, and in Seamop 
almost entirely in the form of the officinal } excep- 
tioually also the valerianate. Since the done for injection ds 
very small (on account of the ease with which toxic effects 
ensue), we do well to use a very dilute solution, 1 in 500, and 
of this to take 0-5 to 1 c.em, (7 to 15 mins.),= 0-001 to 0002 
gramme (,/; to sly grain) of the salt, as an average dose, and 
the same quantity of the vilerianate. [A much larger dose 
(0-005 to 0010 gramme) ean be safely given as an antidote 
in cases of morphine poisoning.—Transt.] We can also get 
gelatine discs, each containing 0:0005 gramme (1, grain). 
Combined solutions of morphine wid atropine have been much 
recommended, since they are said to prevent the toxic effects of 
doth drugs, especially the vomiting after morphine, and yet to 
modify in no way the general action of both, except it be to 


phine and. a f it "Frsigniand 0-05 gramme 
of aoe 0-0025, -gmmme of atropine ; Lubunski re- 


subsequent hl ‘oform inhalations (E. Friakel, Kleinwitchter— 
inafter-pains, tetanus uteri). Gelatine discs are made contain= 
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ing’ 0-1 ‘granites (} grain) of moxpbine und! 0-005 granine 
(rby gntin) of atropine, 


Stramonium ; Daturine. 

Extract of stramonium, and daturine (which, according to 
Vou Planta, is identical with atropine, but according to later 
investigations by Péh1' is chemically different), are separately 
used for injections, the latter, in aqueous solution with the 
addition of sulphuric acid, in a dose not exceeding 0-001 
gramme (#5 grain); but it is scarcely to be recommended. 
Dises of 00005 gramme (+45 grin) may be also used. [The 
mest recent investigations appear to show that daturine is a 
mixture of two alkaloids, one of which is identical with atropine, 
and the other with hyoscyarnine.—TRanst.) 

Duboisia ; Dubvisine. 

The alkaloid, which is very similar to atropine, but is ap- 
parently more active, is contained in the extrict of dubvisia 
myoporoides, aud has lately been used subcutaneously by 
Ringer, Gubler, and myself, Schering’s preparation (‘sulfate 
neatre de duboisine *) in aqueous solution, in 1 dose not exceed~ 
ing 0-0005 to 0-001 gramme (,4,5 toy grain), appears to act 
as strongly us twice that dose of atropine would. It is at 
present very dear, costing forty shillings for 1 gramme. 


Hyoseyamus ; Hyoseyamine. 

Tinct. hyoseyamt and hyoseyemine have both been used 
hypodermically, The litter up to the present is difficult to get 
in a crystalline form," and the non-crystalline fluid preparation 
is apparently of very unequal action, and therefore not recom 
mendable.? The form and dose are very similar to those of 
atropine (acconding to Sydney Pearse, 0-001 gramme to 0-001 5 
gramme, or yy to yi; grin); Pitha says that he injected 0-006 

1 Petersberg. wed. Weehenshrift, 1877, 20. 

* Lately Schochardt has prepared it at 194. por gramme. 

* [Hlyoscyamas contains two alkaloids, hyoscyamine and hyoscine, 
re crystallimable, and havea similar action to azroping, bat the frst 
‘half nx powerful, while the second ix fully ax powerful ax atropitwy.— 





are to a greater or less extent 
alkaloid which hae a similar action Coseeybinael 
the recent researches of Hammack, Ph 


yeostigmine, : 
in watery solution with the addition of hy y 
hydrochlorate or sulphate of physostigmine, may be 
the same doses ax atropine (Bouchut:! bas recently | it 


chorea in doses up to 0°005 gramme, or py grain); or 
gelatine discs, which contain 0-01 gramme (§ grain) of the 


extract of Calabar bean, may be used, 


Nux Vomica; Strychnine. 

Tincture of awe womica was used by Luton, who injected 
as much aa 4 com, (80 mins.) in 24 hours in the agony of 
auffocative eatarrh, &e. ; locally, simple swelling and redness i# 
said to hay followed, but this disappeared in one or two hours. 


to 100), and in « dose 
this solution =0-003 
salt; or in discs contai 
sulphate is more sol 
haps preferable { 
Capen; Caffeine 

Garrison injected a strong decoction of coffee in a case of 

morphine poisoning. Caffeine is more often used ; solutions of 
+ Bull. gén. de thérapeutique, 1875, No. 4, 
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it which have been prepared with acids (sulphuric, hydrochloric, 
acetic, and citric) become decomposed with tolerable rapidity, 
so that the drag on the whole appears to be unsuitable for 
hypodermic use, [The simple salts of caffeine are somewhat 
insoluble, a8 well a3 liable to decomposition in solution. Some 
of its double salts are, however, freely soluble, and those pre- 
pared with benzoie or salicylic acid keep admirably. Riegel 
gives the following formula (taken from Tanret), which he has 
employed with good results in heartdisease, He advises a dose 
of 0-4 to 1-0 gramme (6 to 15 grains):— 
R Caffein, 

Sod. bens, 

Aq ak 
—Transt.] Besides citrate of caffeine, which we are aceus- 
tomed to use, the hydrobromate also has been recommended by 
Gubler and Féréol! asa diuretic, The dose of caffeine is 0-01 
to 0-03 gramme (} to } grain) and even more. Gelatine dises 
contain 0-03 gramme (} grain). 

Aconitine. 

Under this name we find preparations which differ largely in 
the extent and the character of their action; it is sufficient to 
compare the much more intense local and general action of 
the English {Morson’s) and of the crystallised French pre- 
paration (Dnquesnel’s and Hottot’s) with that of the German 
aconitine. This circumstance alone would appear to indicate 
that aconitine is not adapted for hypodermic use, even if the 
otherwise very doubtful therapeutic properties of the drug 
recommended it. A watery selution of the drug with the 
addition of hydrochloric acid (or chloride of aconitine) in a dose 
‘of 0-002 to 0-004 gramme (5 to ri grain) of the German, or 
0:0005 to 0-001 gramme (;55 to gy grain) of the French 
preparation may be given, 


Ourara; Curarine, 
Curara has been used for injection in aqueous (acidified with 
hydrochloric acid}, alcoholic, or glycerine solution ; the glycerine 
* Butt. gen, de hérapentique, V3TT, 





Preyer, may be need in doses of about 0-001 to 0-005 
grain (Beigel gave in epilepsy doses o 


ainity of a fresh tas Hk before 

good preparation 00001 gramme will paralyse a ae 
gramme a rabbit. 0°005 gramme would form a safe sub- 
cutaneous dose of such a preparation in man.—TRaNst.] 


Oleandrine. 


A non-crystalline, and probably impure alkaloid, obtained 
from the nerium oleander; it has been injected by Erlen- 
meyer, sen., in epilepsy ; in aqueous alcoholic solution, about 
0-0001 gramme (<4; grain) and over was used. [According 
to a recent investigation by Schmiedeberg, the oleander con- 
tains, ag ite active (pasos th i 


' Th. Sachw's ‘curarino’ on analyeis consisted merely of phosphate and 
carbonate of lime, with traces of curara, 





? Nicotine. 
For hypodermic and indeed also for internal use qnite 
valueless. Injected in watery solution in a dose of 0-001 
gramme or 2 grain (Erlenmeyer, sen., in tetanus). 


Veratrine. 
Soluble with difficulty, and locally irritating, and therefore 
not adapted for subcutaneous administration. Used in alcoholic 
watery solution in doses of 0:001 to 0-002 gramme (4; to 5 


grain). [Ets more soluble salts—hydrochlorate, sulphate, ke, 
—are now obtainable —Txans.} 


Colchicine. 


A most impure and unequal preparation, and to some extent 
Jocally irritating, and therefore not: to be recommended, Tt bas 
been recently used by Badia, of Barcelona—who appears to have 
obtained a more soluble preparation—in chronic rheumatism, 
&e., in doses of 0°002 gramme (,; grain). 

As an emetic, injected subcutancously, dissolved in water 
with the addition of sulphuric or hydrochloric acid, in doses of 
0-001 to 0°0045 gramme (;1; to 'y grain) for adults; and as an 
expectorant in less quantity. It is an unreliable remedy, and 
the resultant physiological action can be better produced by 


apomorphine, which is much more constant in its action and 
causes no local irritation, 


Quinine; Quinoidine 
The number of preparations of quinine that have been pro- 
posed for subcutaneous injection is very large, but we may say 
that the hypodermic use of this drug has, np to the present, at 
any rate in Germany, made very little progress, and it fs not 
moch in favour, The cause of this les essentially in the 
difficulty which we encounter in preparing solutions of quinine 





can be preserved, and which are i uniform 

action. To attain all this, very sags f 7Rpody ERR ERTS 
which we shall do well to discuss as we consider euch pro- 
paration of the drug. 

Pure quinine iz, like pure morphine, not adapted for in- 
jection, on account of its difficulty of solution. Otto, however, 
recommended the solution of pure quinine, Bernatzik pure 
amorphous quinine (purified piers then signee 
sufficiently concentrated solution; Otto dissolved 0°5 gramme 
in 1 ¢.cm. of ether, This solution, as well as the officinal tinet, 
chinioidini (Ph. G.), as far as any trials of them go, are rather 
strongly irritating locally, and are therefore to be rejected as 
preparations for obtaining the general action of quinine. 

Sulphate of quinine (neutral) is soluble with difficulty in 
water and alcohol, and therefore if we use these menstran it is 
not easy to get it or to keep it in the requisite concentration. 
By the addition of varions acids—eg. sulphuric, whereby the 
Wisulphate is partly produced, hydrochloric (Bernatzik), nitrie 
(Desvignes), tartaric (Bourdon)—chemists have endeavoured 
to make a preparation which is more soluble and can be kept 
longer. I have, however, not convinced myself of the benefit 
of all these proposals, since the acidified concentrated solu- 
tions all possess, more or less, local irritating properties, and 


yatlos salt, § 1 

has become turbid by “sepat ion of crystal 

unsuitable for hypodermic use, not only on account of the un- 

certain mantity of the drug administered, but also because of 
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Bisulphate of quinine is much more soluble than the pres 
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ceding, and therefore more to be recommended for injection, 
On account of the greater stability of glycerine solutions they 
are to be preferred to nqueous ones. The bisulphate is soluble 
on heating in three parte of glycerine, and the clear yellowish 
fluid remains quite unchanged for months, aa I have myself 
seen. [ use a solution of 1 in 10, prepared in the same pro- 
portion therefore as the glycerine solution of morphine, to which 
we may add an equal quantity of distilled water. Without this 
addition each syringeful, therefore, contains about 0-1 gramme 
(14 grain) of the ealt; and 1 to 2 syringefuls ore, a4 a rule, 
sufficient. I have as yet not tried stronger solutions, though 
probably we could use these without injury, 

Hydrochlorate of quinine.—This salt is richer in quinine 
than the sulphate (83-6 : 74-3), more soluble, more easily ab- 
sorbed [less apt, if pure, to cause local irritation.—Transt., }, and 
lees liable to decompose, also, however, balf as dear again. It 
has been used by Bernatzik, Steinbaus, and others for injection, 
partly in watery solution with the addition of hydrochloric acid, 
partly also in glycerine solution, 1 to 6. Hydmchlorate of 
quinoidine is cheaper, and from its solubility and power of ab- 
sorption especially adapted for subcutaneous injection, particu- 
larly the amorphous hydrochlorate of quinine introduced by 
Kerner, a yellow powder which is soluble in an equal part of 
water, and which, therefore, permits of great concentration of 
the solution for injection, 

Fiydrobromate of quinine, examined by Latour and Boille, 
and recently recommended by Gubler and Soulez in order to 
produce the sedative action of bromine, together with that of 
quinine.'—The neutral crystalline preparation, which is richer 
in alkaloid than the sulphate, is soluble on heating in about 
15 parts of water or 4 parts of glycerine, Soulez has used a 
solution of I gramme in 25 e.cm. of alcohol and 7-5 e.cm. of 
water, which I do not consider suitable, as Ido not like spirituous 
solutions, A solution in glycerine made so that a syringeful 
contains Ol gramme (14 grain) of the salt is better (M. 
Rosenthal), Such a solution, as I bave convinced myself by 
experiments on animals, is not locally irritating; whether, 


# Soe Arduin, Dv guevgves asmnrane midionments antipyrétigues. Those de 
‘Paria, 1876, 
‘YOu. ue ne 


tion of this compound deserves great 

eases in which the combined use of piereiebpe 
‘The amount of quinine contained in itis indeed somewhat small, 
also this salt is not so soluble as other salts of quinine. We 
got n brownish green liquid of the consistence of oil when we dis 
colve it with heat in about ten parts of glycerine, whieh, when 
diluted with water, may bo used for injection. Berg, of Dresden, 
recommends # ‘green citrate of iron and quinine,’ ws prepared 
according to Von Walter’s prescription ; it is said to be much 
more soluble and stable than the preparation of the German 
pharmacopecia, the amount of quinine in which as compared 
with that in the former is as 4 to 5, 

‘The recommendations by different physicians of other salts 
of quinine, such as the bitartrate, bilactate, valerianate, for- 
mate, quinate, &e., are seareely worthy of mention. On the 
other hand, we may notice combined injections of quinine and 
morphine, which were proposed especially during the cholera 
epidemic of 1866 and 1867, and lately also by Lubemski and 
others. Lubanski combines 1 e.cm. of a 1 to 20 aqueous solu- 
tion of the hydrochlorate of morphine with 1 to 2 c.em. of a 1 
to 10 aqueous solution of quinine. Here, however, glycerine 
solutions would be ad’ 
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PREPARATIONS OF ERGOTINE. Aor 


of the above solation may be given = 0-04 gramme 
(} grain) of pilocarpine. ‘Therapeutically it has been used ex- 
tensively, and recommended especially to excite timsuc meta- 
morphesis, and as a diaphoretic and sinlogogue, ke., in syphilis 
(Lewin, Lockwood); recently also in colic from lead poisoning 
(Bardenhever), eclampsia and uremia (Febling, Boegehold, 
You Stroynowski, Bidder, Prochownich); as well as a means of 
exciting labour pains in pregnant and parturient women 
(Maassmann, Felsenreich, Kleinwaechter, P. Miller, Parisi, 
Saenger, Schantz, Welponer, and others). [Pilocarpine is apt 
to be mixed with more or lesa of jaborine, an alkaloid, which, 
according to Harnack and Meyer, i a decomposition product of 
pilocarpine, and is very similar in action to atropine. It is 
sometimes present: in so large quantity that the peculiar action 
of the pilocarpine is altogether lost-—Taxst.] 


Preparations of Ergotine. 

‘These preparations lay claim to special intorest for the 
practice of hypodermic injection. Their therapeutic use, espe- 
cially in hemorrhages of very different organs, such as in 
chronic uterine affections (metritis chronica and fibro-myomata), 
in diseases of the vessels (ancurisms, varices), goitre, vasomo= 
tor neuroses, congestion of the brain, &e., is tolerably wide- 
spread, and would without doubt be much more so if we were 
in possession of a solution for injection which satisfied all our 
demands and was not disngreeable to use on account of the 
pain and Jocal irritation which it causes. Many different and 
more or less happy attempts have been made to obtain such « 
solution, but a decisive result can only be expected when we 
have succeeded in isolating the active constituent of the secale 
cornutum with absolute certainty and in obtaining it as a 
chemically pure crystalline body. The supposed alkuloids, the 
ergotine and ecboline of Wenzel, the ergotinine of Tanret, &e., 
lave, as we well know, shown themselves to be impure com- 
pounds; sclerotinic acid, discovered by Dragendorff, appears to 
possess the action of the drug, but is not the only principle 
which does, since ecleromucin is also believed to be active; but 
even these have not as yet been obtained perfectly pure, 


une 


1 





or glycerine | 

last-named are best in the proportion of 1 to 8s ASE NSS 
equal quantity of water is added ; thus ext. secalis cornuti 25, 
glycerini et aq. dest. ana 7-5; 1 to 2 syringefuls of this (or 
about 0°14 to 03 gramme, or 2} to 4} grains of the extract), 
aay be used for one injection, The injection of this solution, 
however, is always somewhat painful, and is often accompanied 
by the formation of amall obstinate lumps or indurations at the 
seat of puncture, This is even more true of the aleoholie er 
pure nqueous solutions, the latter of which are also liable to 
rapid decomposition from the presence of fungi, which set ap 
fermentation. In order to prevent or to restrict as much as 
possible these evils, preparations are now made which have 
been purified by repeated extraction or by dialysis, such as the 
so called eryotinum bis purisicatum (Wernich's ergotine). 
This is first extracted with ether and then with absolute 
aleohol, the residue digested with water and placed in the 
dialyser for three days. ‘The activity of this preparation has 
been proved by numerous trials, and there are no theoretic 
objections to it, since sclerotinic acid and scleromucin, which 
are probably the principal active constituents of the substance, 
are contained in the extract: so prepared ; still the local irritant 
action is in general not. Jess, and the stability of the 
solutions is not very great. The latter can be much increased, 

sn ea soll quantity 
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lessness, and from the fact that it is not followed by d 

able local symptoms; whether it is quite equal in activity to 
the usual extract must be determined by farther experiences 
At my suggestion Bombelon’s preparation has been repeatedly 
used by Professor Pernice in his gynweological clinic, and he 
expresses himself as on the whole satisfied with it. Besides 
this, Savory’s gelatine discs, each of which is said to be equal 
to 0-02 gramme (} grain) of ergotine, are also used. 

» Thave lately often used sclerotinic acid for injections (pre= 
pared by Witte, of Rostock, according to Dragendorff’s method). 
‘This substance is a yellowish brown powder, soluble in water 
and diluted alcohol, which exists in ergot of rye to the extent 
of 3 to 5 per cent.; the usual dose is accordingly about 
0*08 to 0-05 gramme (} to 1 grain), ‘The inj are some= 
what painful, but 1 have not seen signs of violent local irrita- 
tion after its administration. The use of the salts of this acid 
is, perhaps, still more suitable, amongst which eelerotinate of 
lime and of soda, the latter of which has been lately in- 
vestiguted by Nikitin,’ are well adapted for administration. 
(From a very recent and extended investigation by Kobert, it 
appears that ergotinic acid, which is the main constituent of 
selerotinic acid, has no action on the uterus; and Tanret’s 
ergotinine is equally without action. The really active prin- 
ciples of ergot seem to be sphacelic acid, which produces 
powerful contraction of the arteries, and cornutine, which 
causes contraction of the uterus. But none of these are as yet 
to be purchased. Kobert states that there exists as yet no 
preparation of ergot suitable for subcutaneous injection,— 
‘Tranct.] 


Gelsemium ; Gelvemine, Gelseminine. 

Thave made several trials on men and animals of the sub- 
cutaneous application of the tincture or the aqueous extract of 
gelsemium, as well as of ‘gelsemine, a yellow amorphous 

soluble with some difficulty in water (1 in 116), aa 
prepared by Prommsdorf, and these trials have shown me that 


| Rositach, Pheraebolegische Unteremobungea, ili. parte bani it Were 
burg, 1879. 





by 
trials of it which I have made, to be still more worthy of 
recommendation for hypodermic use, in an aqueous solution of 
1 to 200. It is ten times as strong as gelecmine, and therefore 
the douse is about 0001 gramme. 


Digital: 
We have here, as already mentioned, to do with the diffi- 
culty, that very different preparations in kind and are 
sent out of the laboratories and are sold as ‘digitalin? Only 
Nativelle’s digitalin (at present not to be got) is a erystal- 
line preparation; other kinds, as, ¢.g., Merek’s amorphous 
digitalin, which is most used in Germany, are, it appeara, more 
or less mixed with digitalein, digitoxin, &e. Ae a result of 
this, the statements as to its action are very varying and to 
some extent contradictory, as, e.g., Otto, in opposition to the 
usual recommendation of it as an antipyretic, says that he has 
observed rise of temperature (‘ in fever’) after an 
injection of Merek’s preparation of the drag in epileptics who 
were free from fever. Otto's statements are, paper + dis- 
pated by Witkowski and Gerber; and I, for my part, have 
never seen such results follow use of this preparation, 


Dose, 0001 to \ ), and upwards, 


cially ose of trial for subcutaneous injection, since they are 
more soluble than digitalin.—Thanst.} 
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COCAINE, TAYUYA, KAMALA, 47h 


Saponine. 

‘This, as far as my experiments with it on man and animals 
go, ix not fitted for subcutaneous injection, as the solutions 
usually set up local irritation, obstinate indurations, ke. 
An aqueous solution of 1 to 50 is used. The dose of mponine 
is O-OL to 0-06 gramme (} to } grain), 


Cannabis, 


Tineture of cannabis indica has been repeatedly injected 
instead of morphine as a narcotic, but it is somewhat super- 
fluous. The dose is 0°25 to 0-5 gramme (4 to 8 grains), 


[Cocaine 
Very recently the active principle of erythroxylon coca has 
heen used as a local anesthetic. Although mainly applied 
epidermically, it is sometimes injected subentaneously, for the 
relief of pain, in the form of a 1 to 5 per cent. solution of the 
hydrochlorate, the dose being 5 to 20 minims,—Travst.] 


a Taywya. 

‘This, which has lately been much recommended as an anti- 
syphilitic and antistramous remedy in Italy, and which is the 
root of dermophylla pendulina, has been proposed for injee~ 
tion, and in the form of of the undiluted tincture in a dose of 1 
ccm. (15 mins.) Experiments which I made with the tincture 
got from Ubicini, of Padua, did not show any considerable 
activity when used in the above dose. 


Kamala. 


Luton proposes to inject into hydatid cysts tincture of 
kaniala, as practised in India, Macerate 180 grammes of kamala 
with 380 grammes of alcohol; the dose per 24 hours for in- 
Pasa sdctnistrativa ins to 18 ovens (1 drach to $ ounce), 
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Oil of Twrpentine. 
Wael hy tated fase, Oe oe eae The 
injection of 1 gramme (16 mins.) of turpentine 
ould di Sstatin of paar A Oe 


Camphor. 

Twas the first to use injections of this substance in great 
adynamia and collapse in acute diseases; it has also beon used 
extensively aga palliative remedy in cholera, typhus fever, &c. 
‘We may administer solutions of the drug in ether, or in aleohol 
(spiritus camphore), or in oil (oleum camphoratum) ;* symptoms 
of local irritation are, especially when we use the last prepara= 
tion, not so intense as we should perhaps expect, and asa rule 
the pain, even if tho patient be much prostrated, is not very 
acute, Dose 01 to 02 gramme (14 to 3 grains) =1 to 2 ecm. 
of the oleum. 

Musk, 


‘This hae been much used, just as camphor is, a8 an analeptic 
in the algide stage of Geen in typhus fever, ce. Aqueous 
solutions (Rohde), or still the tinctura moschi, which is 





ORGANIC ACIDS. 


Croton Oil. 


Suggested for the production of local inflammation and the 
formation of an abscess, 


Aloca. 

‘This substance was injected in aqueons solution (1 to 10) 
‘hy Luton, who used | c.cm. (15 mins.) of the solution, and it 
is said to have caused only very slight local irritation (hyper- 
wmia), and to have been followed by active purgation, It is 
just possible that aloin may be of service in subcutaneous 
injection in suitable cases. [It is very doubtful whether aloes 
or aloin exerts a purgative effect when injected subcutane- 
ously.—Tnanst..) 


Elaterium 


Has been used subcutaneously in England. Gelatine dises 
‘contain 0-005 gramme. 


Organic Avida (Hydrocyanie, Bensoio, Carbolic, Lactic, 
Acetic, and Tannie). 

Hydrocyanie acid has been used in dilute solution by 
MeLwod in cases of insanity. Luton used cywnide of potas 
sium, but the injection of a1 per cent. solution of it is very 
painful and produces symptoms of inflammation. Aqua lauro- 
cerasi was injected by Estachy' in a dose of 2 c.cm. (30 mins.) 
in lumbago, and Luton recommended its administration as a 
menstraum for injection solutions, especially those of morphine, 
in order to protect them against decomposition from the growth 
of fangi. But we cannot look upon the hydrocyanic acid con- 
tained in this preparation as quite inactive when large quantities 
are given, 

Benzoie acid has been used as a stimulant and analeptic in 
the same cases as camphor and musk, either alone or in com- 
‘bination with the former (Rohde). An alcoholic solution of it, 
1 to 12, may be used, of which 1 to 2 syringefals may be 


* Ball, gta. de thér., March 15, 1878, p. 223, 
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given at one time; or 1 gramme (15 grains) of eamphor 
1:5 gramme (22 grains) of benzoic acid may be dissolved 
¢.om, (4 ounce) of alcohol, and some of it injected, 

ful. 


‘Avelic acid is only used for parenchymatous injections, 
especially to destroy carcinomatous growths (first proposed 
Broadbent ond Randall in 1867), It is important to 
member that the injection of dilute acetic or of 
called Villate’s solution, which contains 

» from the deleterious action of the acid on the 
lating blood if it come into direct contact with it. 
death has been repeatedly observed after its use. 
Mackenzie hus recommended the injection of dilute acetic 
1 to 11 of water, of which 5 to 20 drops may be injected in 
chronie indolent swelling of the lymphatic glands of the neck, 
in order to disperse them. 

Carbolic acid has receatly been extensively injected ax a 
local antiphlogistic in inflammations of the skin, of the subcu- 
taneous tissue, of the lymphatic glands, joints, larynx and 
throat, &e., as well as a local antineurnlgie remedy ; also for 
the destruction of tumours, osteochondromata (Hiuter), nmvi 
(Bradley), splenic tumour (Mosler), &e, A two per cent, aqueous 
solution has almost exclusively been used, of which 1 to 2 
syringefuls is the dose for injection, = 0-02 to 0-04 gramme 
(4 to grain) carbolic acid; larger quantities may be given by 

u The subcutaneous use of such a 


irritation ; on the other 
jections into strumons cervical glands were very, pesnine 
Lactic acid has been used b; 


(tannin) was injected by Luton in ander to 
tive 5 the pa of local fuxion or sont 
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solutions of tannin in careinomata, and also at the painful spots 
in neuralgia of the fifth nerve (vide infra, as to the administra- 
tion of iodine and tannin). 


Alcohols and their Derivatives (Alcohol, Ether, Spiritus 
Aitheris, Acetic Ether, Chloroform, Iodoform, Hydrate of 
Choral, Nitrite of Amyl). 

Alcohol ic employed partly as a solvent of active remedies, 
partly, by itself, as a means of producing symptoms of local 
irritation (‘congestion douloureuse’ or ‘substitution de douleur,’ 
according to Luton), also for parenchymatous injection in lipo- 
mata (Haase), carcinomata, strumous glands (Schwalbe), &c. 
Tuton used a solution containing 90 per cent. of alcohol and 
often injected 5 com. (75 mins.) of it at once. Ether has also 
been used partly as a solvent, partly for its own action as a 
stimulant and restorative in threatening collapse in acute 
diseases, in shock after operations, labour, profuse losses of 
blood, &e, Injections of 1 ccm. (15 mins.) vr more of ether 
are somewhat painful, but do not appear as a rule to produce 
any severe local reaction, Spiritus atheris (Zilzer) and acetic 
ether (Burniiller) may be similarly used as analeptics. 

Chloroform, especially in England and America, has often 
been injected in cases of neuralgia in doses of 2 ¢.cm. (30 mins.) 
‘The effect is, however, very questionable, and violent local sym=- 
ptoms are easily induced, so that 1 do not consider the practice 
to be judicious. Recently Collins! has injected a mixture of 
ehloroform with atropine and morphine, as well as chloroform 
alone, in three cases of sciatica, with good results. 

Hydrate of chloral is wot well fitted for subcutaneous use, 
since, in order to administer effective doses, relatively large 
quantities of fluid must be injected, and the injections as a rale 
are very painful, and often produce signs of local irritation or 
eauterisation, erythema urticaria, cutaneous or deeper uleera- 
tions, abscesses, sloughing, &c. This is especially the case 
with concentrated solutions (1 or 2 parts of chloral hydrate to 
1 jart of water), such as Urtel * has recently recommended in 





4 The Cltale, Nov, 22, 1874, 
# Ally. Ziteckrift far Paychiatric, vol, wexe, 18TH, pact Ik p. 206. 
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the case of lunatics ; the dose of the drug is 05 to 3. grammes 
(10 to 50 grains), average 1-25 gramme (20 grains), ‘The com- 
bination of chloral hydrate with morphine, which Vidal* and 
Estachy among others have lately recommended for subcu- 
taneous injectioo— 


—cannot present any material advantage. The addition of a 
small amount of hydrate of chloral to solutions of morphine 
does, as already mentioned, appear to prevent the growth of 
mycelium in them. 

Todoform does not appear to have as yet been subenta- 
neously administered to human beings. According to the 
experiments on animals of Binz and Hogyes,* small quantities 
of it do not usually excite any local changes, while large doses 
of itare capable of producing coagulation in the connective 
tissue meshwork, and abscess. 

Amyl nitrite may be administered subentancously ; but, us 
in the ease of chloroform, the inhalation of the drug is to be 
preferred, 


Curbohydrates, Glycerides, Albuminoids, and other Food 
Stuff. ‘ 
Menzel and Perco injected a solution of sugar into doge; 
Krueg? did this along with other foods in the case of an insane 
person who refused to take nouris fe 
Diastuse, in aqueous solution, to 0-2 gramme (1} to 3 
grains), was administered by Kussmaul, with no good effect, 
Fats (in fluid form) were injected by Menzel and Pereo into 


ptoms; milk and the yolk of egg were given with the same 
result. Krueg ‘injected olive oil in the 
alluded to, in quantities of 15 to 30 grammes (} to 1 ounce), 


+ eld, méd. 1878, y. 864, 
for ezperimentelle Pathologie wad Pharmahologic, vill. 1878, 
P. 300; 3. 1875, p. 228, 
* Wiener med. Wochensorift, 1875, p. Bt 
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eral He also iajecaliea aetalo yolk of an 
egg, beaten up and strained, which produced « low form of 
inflammation and suppuration, with bursting of the abscess 


after some months, Whittaker injected with success milk and 
moat juice ulternately, to the extent of 4 ccm. (60 mins.) 
every 2 hours, in a case of gastric ulcer, Mosler made some 
experiments with cod-liver oil, with which, however, symptoms 
of local irritation were several times produced. 

Glycerine is used as an excellent solvent for various alka- 
loids (morphine, curum, quinine), as aleo for ergotine, digitalin, 
iodine, &e. The glycerine employed for this purpoee must be 
chemically pure, as otherwise it may have an irritant netion, 
Whether the results obtained by experiment by Luchsinger, 
who produced hemoglobinuria after the injection of this sub- 
stance under the skin of rabbits, and also under certain cireum= 
stances in map, deserve much regard may for the time be left 
unsettled, 

Blood.—Subcutaneous injection of defibrinated blood hasbeen 
very lately carried out by different physicians, in the hope that 
this proceeding might be a substitute for transfusion. This 
hope is, necording to experiments made by Ehrlich # at my sug- 
gestion, quite illusory, inasmuch as the morphological elements 
of the foreign blood are broken up and form detritus at the 
place whore it is injected, and none of it is transferred to the 
blood of the animal operated on. Also the hwmatin is probably 
either not at all or only toa very small extent absorbed. Caze- 
neuve? was not able to detect any increase of the urinary 
pigments or the appearance of bile pigments after the subcutas 
neous injection of blood or of a solution of hematin. There 
remains, therefore, only the serum as the substance which is 


* Vide also the published experiments of Pick (* Ueber Brndhrung mittelst 
sabeutaner Injectionon, Leutiche wet. Weokewshrift, 181 No. 3, p 31). 
Almond off, eod-liver ofl, milk, yolk of egg, and dofibrinated blood were uscd 
ns nutritious fuids for injection, in doses of 1 to 6 grammes (16 to 100 tains.) 
Tnflasanatory reddening often ensued at the seas of punctum, 

+ Biaapriteunges com Blut ine Unterhautcellyereede. Dissertation. Oreifee 


1875, 
Proceedings of the Soe, de listeyie of May 19, 1877, 








rate in so far ax we use injections of ° 
man, inastoueh as the serum of a different species: 
‘as a solvent of human blood corpuseles, as the nu 
ments on the infusion of serum made by 
Horses’ serum, as also that of lambs, appear to: 
Fiechtoh nat cotint'Gu Bactanl ieee OE 
eopimcabperiienerngenmiantia pas so 
may progress more quickly.* 

Pepsin in aqueous solution has been much used for paren- 

and interstitial injections into tumours, 

careinomata (Thiersch, Nussbaum), also into chronic 
of the lymphatic glands (Mackenzie); but on the whole it is 
not 2o useful for this purpose as other remedies, especially 
nitrate of silver. 


INORGANIC REMEDIES, 
Water. 


Injections of ordinary or distilled water have been pre= 
scribed by many physicians as a sedative in painful affections, 
neuralgia, &e. (Potain, Lafitte, Lelut, Lucas, Dieulafoy, aud 
others), Accurate control experiments, such as Duyjardin- 
Beaumets made, show the absolute untenability of this view. 
Beigel injected subcutaneously large quantities (as much as 
T ounces) of water in the stage of asphyxia of cholera by menns 
of an indiarabber bag, the compression of which drove the fluid 
into eight cannulm at one time; for thie purpose, however, 
the infuser would be more suitable, 


* Die Transfusion dos Biutes, Taripelg, 1875. pp. 149-188. 
* Also the more rocent experiments of Case with the suboutansous 
injection of doGbrinated blood in man and animals yielded negative results, 





INORGANIC ACIDS. 


Todine (Tincture, Oil, Glycerine, Trwante, ike.) 

Todine bas been used dissolved in different media (aqueous 
solution of iodide of potassium, spirits of wine, oil, glycerine, 
und aqueous solution of tannic acid) for hypodermic, still more 
for submucous, parenchymatous, and interstitial injection, in 
swelling of lymphatic glands, enlarged tonsils, guitre, eystic 
tumours of very various kinds, spina bifida, enlarged burce 
and nevi. Tincture of iodine, either undiluted or diluted with 
water, is used; or a solution of iodine in iodide of potassium in 
the proportions of the well-known Lugol's solution ; or glycerine 
of iodine 1-2 to 100; or oil of iodine | to 10(Luton). For 
the preparation of a solution of iodine and tannin, in whieh the 
iodine appears to be chemically combined, since no. reaction 
with starch is produced with it, Guilliermond gives the follow- 
ing recipe: 1 part iodine and 2 parts tannin dissolved in 18 
parts aq. dest., and reduced to 10 parts by evaporation; 
this is especially recommended az a hwmostatio in varices, Ko. 
Totlic acid, iodide of potassium, and of sodium, &c., are some~ 
times employed. 

Bromine. 

‘Used as am injection in the vieinity of wounds in cases of 
hospital gangrene, together with its simultaneous use as a dres- 
sing (Goldsmith), Bromide of potassium, &e. 


Bisulphide of Carbon, 


Used, but without success, os a stimulating injection in the 
asphyxiated stage of cholera (Von Griife), 


Inorganic Acids (Sulphuric, Nitric, Hydrochloric, lodie). 
Sulphuric acid appears to have only been used in experi- 
ments on animale (Nélaton and Anger); nitric acid, on the 
other band, also in man, az an injection in carcinomatous 
growths (Bennet); also hydrochloric acid (Heine ; Muckenxie 
tried it in swellings of the cervical glinds). Todic acid was 
recommended by Luton, in aqueous solutions 1 to 6 and 1 to 





tions of iodide of potussinm, 1 to 8, may, as Tt 
Luton have observed, produce intense tissue irritation 
suppuration. 


Bromide of Potassium. 


‘The oubstitution of the anboalaneous spplicetlon| far ihe 
internal administration of this remedy does not appenr advan- 
tageous, on account of the large quantity of fluid that must 


in general be injected. Concentrated solutions of it, 1 to 3, 
are locally irritating, but to a less extent than iodide of potas 
sium. 


Chloride of Sodium, Ghlorst' ef Mogren ae 
of Magnesia. 

Chloride of sodium bas been used for the most part as a 
counter-irritant, to produce ‘ substitution parenchymatense* 
(Laton) in raiafal affections of very various kinds, neuralgia 
(especially sciat paniece/cisstie ra pains, &e, According to 

e (Lat 


plac remo 

the trunk, ere tho solution wae well filtered the probability of 
it is less, Also it hay been proposed to inject salt in order to 
make the blood of better quality (in cholera), asalso to increase 





CARBONATE OF POTASH. et 


the digestive power. Lubanski says that he has obserred 
increase of the appetite, and also a fuyourable influence on the 
diarrhoea of phthisis, nfter its use. 

Chloride of magnesium is said not to be locally irritating, 
but to possess a laxativeaction on being subcutancously injected 
(Luton). The same is true of sulphate of magnesia, [The 
‘Translator has lately proved that this ix uot the case. Saline 
purgatives do not act when injected subcutaneously ; or, if they 
do, it is only when they are injected over the abdomen, and in 
virtue of a reflex offect-) 


Liquor Potasser, Carbonate of Potash. Ammonia, Anisated 

~ Ammonia, Carbonate of Ammonia, Sulphide of Ammo- 
nium, de 

potasse is only used in animals in order to produce 

sloughing (Nélaton and Anger). Inton thinks that solutions 

of carbonate of potash may be usefal as injections in man, in 

order to get rid of tumours containing sebaceous material, such 


as wens, Leonel &e,, by saponification and solution. 
ited with 2 parte of water has been em~ 
injection in pseudarthrosis, between the 
two ends of the broken bon wguet); 6 to 7 drops of the 
solution are sufficient. Hal injected very dilute salutions 
of ammonia in snake-bite and collapse. 

Lig. ammonice anisatus® bas been subcutancously applied 
by Ziilzer as well as myself as a stimulant and analeptic, either 
alone or diluted with 1 or 2 parts of water, 5 to 7 drops being 
used for one injection. hide of ammonium has been 
injected by M. Hirech (Mainz) in cholera, 

Carbonate of ammonia appears to have been injected only 
in animals (Liouville and Béhier); 2 grammes are mid to hare 
caused epileptiform attacks and fall of temperature in guinea~ 
pigs and rabbits, 

} [The German liquor aramnonie is about the same strength as the English! 
Tass.) 
* [Edqnor ammonim anisatus of the German pharmscopesia coutains 
I part of alanis, 
6 parts of ti. ammmonten, 
My rectified spirit, 
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Solution of Chlorinated Soda. 


This fluid, containing hypochlorous acid (‘liqueur de 
Labarraque’), has been injected into the skin of the eyelids 
by Gentilhomme,! of Rheims, once in a case of carbuncular 
cdema of them. He used a solution of 1 to 10, and this 
caused an erysipelatous swelling extending to the scalp. 
Experiments with the subcutaneous injection of this substance 
in rabbits poisoned with splenic fever yielded no positive 
results. Just as little did the experiments which Colin made 
on the same animals with subcutaneous injection of iodine, 
ammonia, acetate of ammonia, &c., in cases of splenic fever 
and septicemia, 


Liquor Arsenicalis (Fowler’s Solution). 


The officinal liq. arsenicalis? is diluted with 2 to 3 parts of 
water, so that each dose amounts to 0°15 to 0°2 c.cm, (2 to 3 
mins.) of the liquor. It has been recommended on account of 
its local effect in malignant tumours, glandular lymphomata, 
splenic tumour, &c., as well as for the purpose of producing the 
general action of arsenic in chorea, tremor, and other neuroses, 
psoriasis, &e. 


Tartar Emetic. 


Not to be recommended as an emetic on account of its very 
strong locally irritant action, which sometimes results in sup- 
purating phlegmon, lymphangitis, &e. It has been used for 
parenchymatous and interstitial injections, in nevi, sebaceous 
cysts, &e. (in solutions of 1 to 30, Grenell); also in saturated 
solution in order to set up a higher degree of counter-irritation 
—‘substitution inflammatoire’ of Luton—1 c.cm, (15 mins.) 


of the cold saturated solution. 








Sor, méd. de Reims (bull. IL), 1872, p. 68; Luton, Traité dea injections 
sous-covtances effet loeal, p. 330. 

2 (The German preparation (1 in 100) ia very slightly stronger than the 
English (1 in 110)—TRaNsu.] 
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epee of Troa (Ferrum Dialysatum, Ferrum Pepto~ 
of Tron with Citrate of Ammonia 


Dialysed iron, a dark brown Auid,-has boon injected by 
Da Costa in anmmia in a dose of 15 drops, diluted or not 
with water. This preparation ought to contain 6 per cent. of 
oxide of iron; according to M. Rosenthal it is more stable 
and more suitable for injection if mixed with an equal part of 
glycerine, <Albuminate of iron, which has been lately recom= 
mended, and which by digestion with a solution of pepsin is 
changed into peptonised iron, is more useful. T found that a 
preparation of the latter, made by Friedlinder of Berlin, con- 
taining 2 per cent. of iron, was suitable for subcutaneous injec~ 
tion in animals. 

Pyrophosphate of iron with citrate of anvinonia was 
recommended by Huguenin,' and recently the same galt of 
fron with citrate of soda by M. Rosenthal,’ for subcutaneous 
injection in anwmin, &e, Of the former, an aqueous solution 
(1 to 5) was used, so that the syringe contained 003 gramme 
of iron ; the latter, containing 26-6 per cent. of iron, in aqueous 
solution (1 to 6), was employed, of which a half to a whole 
syringeful is to be given at one time, The solution onght to 
be froshly prepared, or at most be only a few days old, since it 
soon becomes turbid from the growth of fungus, especially in 
summer, The iron can be found in the urine 30 minutes after 
the injection, 

Ferrous tartrate has been used by Rosenthal in aqueous 
solution in a dose of 0-24 gramme (4 grains) in a syringeful, 
Tt appears to have causod symptome of irritation (redness, 
swelling, and obstinate induration). The same holds good of 
lactate of iron, according to my experiments with it, (As to 
citrate of iron and quinine, vide Quinine). Ferroeyanide of 
potassium is not injected for therapeutic purposes. 


* Correnpradenstl, fir Sclwels. Aerite, 1876, No. U1, 
* Wiener med, Prease, 1878, Nos. 15-49, 


re 








pall pars en bec 
dilute solution petiole ae 
ability to cause embolism, expecially in 
without danger, as is testified by many fatal eases 
injection of it in nevi. 


Sulphate of Copper. 

Used as an emetic (Lissauer), also to dissipate bnuboos 
(Daniels), or to set up strong local derivative action in the form 
een ae) The drug is in no way to be recom- 

ended ; it is not so useful as nitrate of silveras a local irritant, 


i in addition to this produces symptoms of poisoning much 
more quickly. 


Sulphate and Chloride of Zine. 

Both salts have been proposed for interstitial caustic injec~ 
tion, the chloride especially for carcinomatous tumours (Moore, 
Reichel, Heine, and others), Luton recommends for this pur- 
pose aqueous solutions of 5 or even 10 per cent., in order to 
set up sloughing with certainty. 

Nitrate and Hypowulphite of Silver. 

Nitrate of silver has been used especially in order to pro- 

duce irri tive anges, as a counter-irritant in painful 
, &c., also for parenchymatous and interstitial 

carcinomatous tumours, in enlarged lymphatic 

zie), in erectile tumours (Bigelow), &e, Luton 


For this purpo: 
of which } to 1 c.cm, (4 to 15 mins.) is to 
time, and advises the use of crystallised in 
preference to fused nitrate of silver, in order to make the quan- 
tity more accurate. For injection into carcinomatous tumours, 
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in which we do not wish to bring about the formation of ona 
slough, but an endosmotic penetration into the cells 
Nussbaum, Albanese, &c.), very dilute solutions, | to 5,000 to 1 
to 2,000, are employed ; after which a solution of chloride of 
sodium half as strong again as the solution of the silver salt: 
is injected, 

Also in tabes dorsalis the injection of nitrate of silver has 
been tried (Frommhold); but this cannot be recommended, on 
the one hand because of the local irritant action, on the other 
because of the transformation of the silver salt into an insoluble 
form at the seat of injection. Another preparation of silver, 
however, appears to be useful as a substitute for the internal 
administration of silver (whereby a large part of the silver 
administered becomes inactive from the formation of insoluble 
compounds), and may be employed subcutaneously in neuroses, 
viz. hyposulphite of silver and soda, which can be obtained by 
dissolving freshly precipitated chloride of silver in a solution 
of hyposulphite of soda. Jacobi gives the following formula for 


its preparation :— 
B Argentiobloridi =» 4 6 5» 005 part 
Sodii hyporalphit, . 0% SF 
Agdet, 6 ‘ 10:00 parts 


Mix and koop in a dark bottle, 


This gives usa 4 per cent. solution, which remains for weeks 
almost unchanged; if more concentrated, sulphide of silrer 
quickly separates out. It causes, as I can testify from experi- 
ments on animals, no caustic or cougulating local action, The 
dose of it for injection in adults is about 1 ¢.cm. (15 mins.) 


Preparations of Merewry (Calomel, Corrovive Sublimate, 
Iodide of Mercury, Cyanide of Mercury, Albwominate of 
Mercury, and Peptonate of Mercury). 

Corrosive sxblimate is the preparation of meroury that has 
especially been employed subcutancously, and usgally in aqueous 
solution, on account of its solubility; 1 c.cm. (15 mins.) of a 1 
per cent, solution =001 gramme (} grain) of the alt, ie an 
ordinary dose for this purpose. Doses of 0°03 to 0-06 gramme 
(4 to 1 grain) may, according to Lewin, cause symptoms of 


_ 







gelatine discs, 
each of which contains about 0004 gramme (; grain), ate 
useful. In order to prevent the pain of the injections it has 
‘been proposed to administer a combination of corrosive sublimate 
and morphine. Liégeois’s formula is the following :— 


B Sycrorgyri pervbloridi » 
Morph breech « ‘ 


‘This gives us a very dilute solution, of which about 1 ccm. 
(16 mins.)=0°002 gramme (4% grain) of the mercuric salt, is 
the dose for injection. 

If we wish to produce a local canstic action much 
solutions must naturally be used: e.g. Bienfait, of Rheims, used 
in the carbuneles of anthrax (as an’ injection into the oedema- 
tous eyelids) an alcoholic solution of 1 to 5; Luton, some drops 
of an alcoholic solution of 1 to 30; Dominguez, 20 to 80 drops 
of a 10 per cent. solution in elephantiasis Gracorum., 

More recently many different attempts have been made to 
modify the solutions of corrosive sublimate employed in 
eyphilis, in such n way that they may be more diffusible and 
assimilable, and at the time cause less pain and be more 
stable. This may be wed either by making a neutral 
solution of corrosive apa with chlovide of sodium (Stern, 


an albuminate or aay merewry, as Bamberger first 
proposed. 


‘The first’ method Ape on the th 








‘ PREPARATIONS OF MERCURY. 4 


‘nch a solution is very much lees irritating than that of the 
sublimate alone. On the other hand Bam! x c 
a solution (which had already been administered internally by 
Baerensprung) of albuminate of mercury in chloride of sodium. 
In order to make a soluble albuminate of mercury, diluted and 
filtered egg albumen was precipitated by the addition of corro- 
sive sublimate, the precipitate dissolved in chloride of sodium, 
and the somewhat turbid solution filtered after standing a few 
days. In order to obtain a fuid which will contain 0-01 
gramme (3 grain) of albuminate of mercury in 1 ccm. (15 
mins.) of solution, 100 parts of a solution of egg albumen 
(prepared by disolving the albumen in 14 time its volume of 
distilled water), 60 parts of a 5 per cent. solution of corrosive 
sublimate, the same quantity of a 20 per cent. solution of 
common salt, and 80 parts of distilled water, are to be mixed 
together. Thissolution ought, if properly prepared and filtered, 
not to be more irritating than a solution of morphine. The 
complicated and difficult method of preparation will always, 
however, present a difficulty in the way of its more general use, 
Lately solutions of peptonate of mercury, as suggested hy 
Paulcke, of Leipzig, and Friedliinder, of Berlin, have come into 
use, which are made in the seme way as the albuminate; 
according to some experiments which I haye made, these Suids 
appear to be scarcely less irritating than solutions of corrosive 
sublimate, although they are to be preferred on account of 
their superior stability. 

Among other preparations of mercury, calomel (Searenzio 
and others), the protiodide (Bricheteau), the biniodide (Lewin ), 
and lately the cywnide (Siegmund?) have been used by different 
physicians. Nonc of these preparations possesses any therapeutic 
advantage over corrosive sublimate, to which they are inferior 
for subcutaneous use on account of their difficulty of solution, 
‘The cyanide is less insoluble than the others, and it has been 
injected by Siegmund in a dose of 0-7 e.cm. (10 mins.) of a 
solution containing 0-3 gramme (4 grains) to 35 c.em. (1 ounce) 
‘of water=0:006 gramme (5 grain) of the salt; the pain and 


© Wiener med. Woeksarehrift, 1876, No. 37. Vide alo Gilnts, Wisner 
mod, Presse, 1880, No. 12. 
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local reaction are said to have been very slight, and mercury 
was found in the urine after two injections. 

[More recently, Liebreich, the eminent pharmacologist of 
Berlin, has recommended the formamide of mereury (made by 
dissolving freshly precipitated peroxide of mercury in forma- 
mide) in preference to all other mercurial preparations for sub- 
cutaneous injection. It causes no pain or irritation, and is not 
precipitated by contact with the alkaline juices of the subcu- 
taneous tissue.—TRANsL.] 


ADDITIONAL NOTE ON SOME NEW ANTI- 
PYRETICS (P. 94), BY THE TRANSLATOR, 


Wrrmw the last few years chemists and therapeutists have 
been especially busy in a scarch for effective antipyretic 
medicines. They have been stimulated to this by a study of 
the chemical relations of one of the most effective, but most: 
expensive, of our older antipyretics, viz. quinine. It has been 
known for # considerable time that when quinine is distilled 
with caustic potash a volatile nitrile base, quinoline (C,H,N), is 
obtained. Donath was the first to investigate the physiological 
action of this body, and pointed out that in many respects it 
resembled quinine, being both antiseptic and antipyretic. 
Later investigations, as those of Nahmmacher and of Brieger, 
however, showed that whilst, curiously enough, it generally 
could in a dose of 10 grains considerably lower the temperature 
of healthy men and of animals, yet it had practically no effect 
in the fever of typhus, typhuid, pneumonia, phthisie, &e. Here 
the matter stood until shortly afterwards, in 1881, Skraup 
discovered that quinoline could be obtained by treating a 
tmixtare of nitro-benzol, aniline, and glycerine with strong 
salpburic acid. ‘The synthetical preparation of this derivative 
ofa costly antipyretic having been made possible, it then became 
question of great interest whether the quinoline could not be so 
altered in its composition as to have imparted toit the properties 
of quinine, The practical solution of this problem has been 
engaging the skilled attention of several German chemists— 
notably, Fischer, of Munich; as also Riemer-Schmied (whoassisted 
Fischer) and Hoffmann and Kinigs, and, still more recently, 
Knorr. The result of their Jabours has been the production 
from quinoline of a large number of bodies, some of which 


= 





prepared, and to both of these hus the name of heirine been 
given by Fischer, the latter being generally distinguished as 
Kairine A (A=Aethyl, Ger.) although, on Speciale 
latterly the only one of the two which is used 
is known simply as kairine, Fischer has soe 
it » The name kairoline is bersecict 
designate the methyl- and ethyl-tetrahydro-quinoline whieh 
have been obtained by Hoffmann and ‘Kénigs from quinoline by a 
process of reduction and substitution, During last year (1884) 
Knorr, working in a somewhat different direction, bas prepared 
a nomber of derivatives of a hypothetical base, quinizine 
(C,H,,N,), a body which stands in close relation to quinoline, 
‘The most important therapeutically of thee derivatives appears 
to be dimethyl-oxy-quinizine (C,,H,,N,O,),or antipyrine, which 
is produced when aceto-acetate of ethyl is allowed to act on 


nately it does not last much longer ak three hours. The 
action can, however, be maintained hy the repeated adminis= 
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tration of the drug at short intervals of half an hour or an hour. 
It is advisable to give it in a dose of 5 to 10grains every hour 
until the temperature has been lowered to 100° F., and to 
resume its administration when the temperature begins again 
to rise. If given too continuously, or in too large doses, it may 
in some cases produce cyanosis and collapse. It not only 
lowers the temperature, but it at the same time diminishes 
the pulse rate, Its aetion is generally accompanied by copious 
sweating; the urine becomes of a greenish colour from the 
presence of decomposed products of the drug, and albumen is 
occasionally met with. Some physicians consider it to be pre- 
ferable to quinine, in respect of its antipyretic action being 
accompanied by few disagreeable secondary offects, excepting 
in some cases a peculiar pain in the nose and the frontal 
sinuses, and more or less irritation of the stomach, which some- 
times gives rise to vomiting. Nothnagel, on the other hand, 
considers that these secondary effects are generally so intense 
as to constitute a distinct objection to its employment. 
Antipyrine appears to be a remedy of much greater values 
It is a white, highly crystalline body, which is freely soluble in 
water and alcohol, not very bitter, and more pleasant to the 
taste thin either kairine or quinine. Its physiological and 
therapeutical action was first studied by Filehne. Immediately 
on the publication of his results, physicians everywhere began 
to try antipyrine in the treatment of all varieties of fever, so 
that the literature is already unusually large, It is perhaps too 
early as yet to draw any definite conclusions from these hasty 
investigations; but there seems to he no doubt whatever 
thav in antipyrine we have an antipyretic which is only second 
in importance to quinine, and indeed in some respects is pre~ 
ferable. Generally speaking, it appears to produce ita action 
more tapidly than quinine, and quite as mpidly os kairine; 
but the effect lasts much longer than that of the latter, 
and is not attended by the disagreeable symptoms which form 
an objection to the use of kairine. The only untoward effects 
which have been remarked are occasional vomiting, and, in 
exceptional cases, a meaeles-like eruption of reddish spota, which 
is mainly confined to the trunk, and may continue for some 
days. The dose is not yet fixed. Some physicians give 15 to 
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30 grains every hoar until the desired lowering of the temper 
ture is produced ; three or four such repetitions: 
Others prefer to administer one large dose of 60 to’ 75 grains. 
In every case the antipyrine must again be given when the 
temperature begins once more to rise, It does not seem advis- 
able to give, as a rule, more than 60 or 80 grains during one 
day, although in certain cases, expecially those of typhoid fever, 
much larger doses are well borne, It is generallyadministered 
as a powder, or dissolved in water. On account of its great 
solubility in water—2 parts of it dissolving in 1 part of hot 
water, and the solution remaining clear, without deposition of 
for some time—its aqueous solution has been injected 
subeutaneously (Rank). When so injected, Rank states that it 
produces no disagreeable local or general effects. But this hus 
not been the experience of every subsequent observer (Erb, 
Vulpius). In a few cases it has been injected into the rectum. 
Antipyrine appears to bo of distinct service in nearly all yarie- 
ties of fever, specific or otherwise, where the fever runs a con~ 
tinuous course. It has therefore been found to be very useful 
in typhoid fever ; indeed, in certain cases Professor Erb hus 
observed it reduce the teraperoture when the energetic appli- 
cation of cold baths failed to make much impression, and where 
even quinine had little effect. The temperature falls to the 
normal, and the pulse rate becomes less frequent ; occasionally 
there is sweating. Von Noorden states that the sweating may 
be prevented by the administration of a small dose of atropine 
—1 mgrm. (;'; grain) per day. All observers agree as to the 
marked effect of antipyrine in typhoid, It has been used alo 
with good effect in searlatina, and in the fever accompanying 
pleurisy, pneumonia, phthisis, and erysipelus ; though, according 
to Von Noorden, the effect is slowly produced, and is not very 
lasting in cases of pneumonia and erysipelas. Cahn employed 
it with good result, in the Strasburg clinic, in a case of double- 
sided pneumonia in a pregnant woman, where quinine was 
contraindicated account of its action on the uterus. 
Alexander has it, in the Breslau clinic, in several cases of 
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and pain of the joint affection. It does not, however, appear to 
be preferable to salicylate of soda, 

‘Antipyrine seems, from our as yet limited experience, to 
have little action in typhus fever (Bielschowsky, of Breslau), 
and practically no effect in cases of recurrent fever (Biel- 
schowsky) and intermittent fever (P. Guttmann, of Berlin, 
and Tilmann, in Leyden’s clinic), Its failure to check the course 
of intermittent fever shows that, although one of the best, 
if not the best, of synthetically prepared antipyretic alkaloids, 
yet it does not possess certain of the most valuable properties 
of quinine. There is therefore still room for further chemical 
research in the direction of discovering effective substitutes for 
quinine. The great success already achieved leads us to hope 
that we shall very soon completely attain this object. 

It may be remarked that antipyrine does not, like kairine, 
colour the urine. It produces no visible change in the urine, 
nor does it appear in the form of paired glycuronic acid ; the 
proportion of inorganic to ether-sulphurie acid is not altered 
(Cahn). 


It is interesting to note that most of the important. anti- 
pyretics belong chemically to the so called aromatic group 
(derivatives of benzol), a group which at the same time yields 
many of our best antiseptics. Thus carbolic acid, salicylic acid, 
benzoic acid, kairine, antipyrine, quinine, and the other alka- 
loids of cinchona, are all of them membiers of this group. This 
fact tends to confirm a somewhat general belief that some, if 
not all, of our most efficient antipyretics owe their action to 
their antiseptic properties. 
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